DTRA/SCC-WMD  Scientific  &  Technical  Review  Information 


1.  PA  CONTROL  NUMBER: 


7 ZHtMC 


2.  SUSPENSE: 


3.  PM /PHONE /EMAIL: 


Herb  Hoppe  767H73 


4.  DATE: 


Dec  7,2012 


5.  BRANCH  CHIEF  /  PHONE  /EMAIL:  Paul  Blake  767-3384/ 
7.  DIVISION  CHIEF /PHONE:  'T©  A*.  ' 


6.  DATE: 


8.  DATE: 


9.  DIRECTORATE  /  DIRECTOR  /PHONE 


10,  DATE: 


10.  JDir/ OFFICE /PHONE: 


Euggne 


ices  767-2826 


11.  DATE: 


12.  PUBLIC  AFFAIRS: 


i-  %  cL  ^  / 


13.  DATE: 


14.  TITLE: 


Report  of  Operation  Fitzwilliam  Vol  IV 


15.CONTRACT  NUMBER 


16. ORIGINATOR 


United  States  Air  Force 


17.  TYPE  OF  MATERIAL:  □  PAPER  □  PRESENTATION  Q  ABSTRACT  \x\  OTHER  Report 


18.  OVERALL  CLASSIFICATION:  [x]  CONTRACTOR  Unclassified  □  PROJECT  MANAGER  j7.)l))Z 


CONTRACTOR  Unclassified 


A.  Review  authority  for  unclassified  material  is  the  responsibility  of  the  PM.  Your  signature  indicates  the  material  hds  3C/  J/UTfl 

undergone  technical  and  security  review.  ' 


B.  Warning  Notices/Caveats: 


□  RD  □  FRD  □  CNWDI 

□  SUBJECT  TO  EXPORT  CONTROL  LAWS 


□  NATO  RELEASABLE 


C.  Distribution  Statement: 


//ST 


A.  Approved  for  public  release;  distribution  is  unlimited  (unclassified  papers  only). 


—  B.  Distribution  authorized  to  U.S.  Government  agencies  only:  (check  the  following):  ^^1^7  (_• —  \  , 

_  Contractor  Performance  Evaluation  _  Proprietary  Information 

Foreign  Government  Information  _  Test  and  Evaluation  '  A- 

_  Administrative  or  Operational  Use  _  Software  Documentation  /  y  12— 

_  Specific  Authority  LJ  Critical  Technology  . '  y 

j  Premature  Dissemination  1/cAf  / 1/lnXX 

□  C.  Distribution  authorized  to  U.S.  Government  agencies  and  their  contractors:  (check  the  following)  6 

□  Critical  Technology  &&X**+* 


Contractor  Performance  Evaluation 
Foreign  Government  Information 
Administrative  or  Operational  Use 
Specific  Authority 
Premature  Dissemination 


Proprietary  Information 
Test  and  Evaluation 
Software  Documentation 
Critical  Technology 


_  Critical  Technology 

_  Specific  Authority  □  Software  Documentation  .  // 

_  Administrative  or  Operational  Use  QJ  Foreign  Government  lnformati^n/',j><i<Lg  /  J 

□  D.  Distribution  authorized  to  the  Department  of  Defense  and  U.S.  DoD  Contractors  only;  (check  the  following /A  J  -f 

Foreign  Government  Information  PI  Software  Documentation  y  \r&*'  ) 

Critical  Technology  Q  Foreign  Government  Information  .rryl'-Of 

Administrative  or  Operational  Use  /  /'•/ 

n  zo/ly^ZOO 

I — I  E.  Distribution  authorized  to  DoD  Components  only;  (checWre  following): 

P  Administrative  or  Operational  Use  _  Software  Documentation  neared 

Premature  Dissemination  _  Specific  Authority  .  hr  releatt  YJ 

—  r.ritinai  Tpnhnnionv  ProDrietarv  Information  tor  public  release  ,y. 


Foreign  Government  Information 
Critical  Technology 
Administrative  or  Operational  Use 


!L 

i!jX 


Administrative  or  Operational  Use 
Premature  Dissemination 
Critical  Technology 
Foreign  Government  Information 
Direct  Military  Support 


Software  Documentation  r.  j 

Specific  Authority  . 

Proprietary  Information  f°r  Pu^  c  e 

Test  and  Evaluation 
Contractor  Performance  Evaluation 

AUG  2  6 


I — 1  F.  Further  dissemination  only  as  directed.  *  0 

D  X.  Distribution  authorized  to  U.S.  Government  agencies  and  private  individuals  or  enterprises  eligible  to  obtain  export-controlled 
technical  data  in  accordance  with  DoD  Directive  5230.25  (unclassified  papers  only).  Public  Affairs 


mk 


19.  MATERIAL  TO  BEQ  Presented  (x]  Published  Date  Required:  3  I  , 


20.  NAME  OF  CONFERENCE  OR  JOURNAL 


21 .  REMARKS  This  report  contains  information  pertaining  to  world  wide  fallout  from  nuclear  tests.  The  implementation  of 


DTRA/SCC-WMD  Form  58  (NOV  12)  (Adobe  LiveCycle  ES) 


Page  1  of  2 


Report  Documentation  Page 

Form  Approved 

OMB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 

1.  REPORT  DATE 

OCT  1952  2- REPORT  TYPE 

3.  DATES  COVERED 

00-00-1952  to  00-00-1952 

4.  TITLE  AND  SUBTITLE 

Report  of  Operation  Fitzwilliam 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Department  of  The  Air  Force, Headquarters  United  States  Air 

Force, Washington, DC, 20301 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

10.  SPONSOR/MONITOR'S  ACRONYM(S) 

11.  SPONSOR/MONITOR'S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIFICATION  OF:  17.  LIMITATION  OF 

_ _ _  ABSTRACT 

18.  NUMBER  19a.  NAME  OF 

OF  PAGES  RESPONSIBLE  PERSON 

a.  REPORT  b.  ABSTRACT  c.  THIS  PAGE  Same  OS 

unclassified  unclassified  unclassified  Report  (SAR) 

131 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


DTRA/SCC-WMD  Form  58  (NOV  12)  (Adobe  LiveCycle  ES) 


Page  2  of  2 


COPY  NO  3 


VOLUME  IV 


DECLASSIFIED  WITH  DELETIONS 

Authority  D-  1 3i=Zz6> _ . 

DOE  aoe&o&o  ~DK 

Air  Force  0<?-A^c-^P59' _ _ _ 

DTRAJg^^fe^u  Date  !*MzLb> 


SECURITY  INFORMATION 


SECRET 

AUTH  CS  USA? 

Ttfez 

Mf&i&tSA. 


Report 

of 

Operation  FITZWILLIAM 


Vol.  IV 


Introduction 


Copy  No.  — — 


NUCLEAR  DETECTION 
BY 

RADIOCHEMICAL  ANALYSIS 


UNITED  STATES  AIR  FORCE 


m 

DEPARTMENT  OF  THE  AIR  FORCE 
Headquarters  United  States  Air  Force 
Washington  2$,  D*  C. 


SECRET  (&Uk 
AUT<Hs  CS,  U3AF 


AFOAT-a/AAO  370.00? 

SUBJECT  i  (SlBffcfcj^  Corrections  to  Volumes  17  and  7,  Report  of  Operation 
FITZWILLIAM  (Secret) 


TOi  chief t  A road  Forces  Special  Weapons  Project 

P.  0.  Box  2610 
Washington  D*  C. 


1.  Attention  is  invited  to  Volume  IV  (Tabs  A,  B  &.  C)  and  Volume  7 
(Tab  A),  Report  of  Operation  FIT2WILLIAM  (Secret),  copies  of  which  were 
forwarded  to  your  office  on  13  and  lfj  October  1952,  respectively. 

2.  Some  of  the  material  assembled  and  permanently  bound  into  tabs 
listed  above  consisted  of  parts  of  separate  reports  which  were  formerly- 
classified  TOP  SECRET  but  were  downgraded  to.  SECRET  prior  to-becoming  ..a 

—  piart  of  the  final  repofTbr  Operation’  FITZWIULIAM  (Secret).  All  tabs 
were  properly  classified  SECRET  when  printed  and  bound  for  final  distri¬ 
bution;  however,  inadvertently,  the  TOP  SECRET  category  was  not  deleted 
and  thus  constitutes  an  erroneous  classification  of  those  pages  affected. 

3.  Request  all  TOP  SECRET  markings  in  tabs  listed  in  paragraph  1, 
above,  be  deleted,  with  this  letter  as  authority  therefor. 

FOR  THE  CHIEF  OF  STAFF  t 


- 

ROBERT  A,  HESISB 
Major,  USAF 

Ass't  Executive  AFOAT-1 
Office  for  Atomic  Energy,  DCS/0 


(This  document  consists  of  1  page. 
Copy  Ho of/gg Copies,' Series  A.) 


i  r. 


Report  of  Operation  FITZ WILLI AM 


Introduction 

to 

Volume  IV 

NUCLEAR  DETECTION  BY  RADIOCHEMICAL  ANALYSIS 


TABLE  OF  CONTENTS 

I.  List  of  Figures 
II.  Introduction 

III.  Radiochemical  Analysis  of  Filter  Papers 

A.  Collection  of  Activity 

B,  Radiochemical  Isotopes  Investigated  and 
Analytical  Procedures  Pertaining  Thereto 

C,  Absorption  and  Decay  Data 

D.  Experimental  Results  and  Conclusions 

iv. 

V.  Gas  Analysis 
VI.  Airborne  Contamination 
VII.  Particulate  Nature  of  the  Atomic  Debris 
VIII.  Natural  Activity 
IX.  Gross  Decay 
X.  Evaluation  of  the  Data 
XI,  Participating  Personnel 


Page 

1 

2 

3 

3 

7 

8 

9 

10 

11 

12 

13 


<1 


XII.  List  of  Tabs 


15 

16 


vrt  £-  U) 


I,  LIST  OF  FIGURES 


Figure 

Mo. 


Location 

Following  Page  3 

II  II  c 


3  Decay  Curve  for  Sample  K-0808-4 

k 

5  Reproduction  of  a  Typical  Radioautograph 

6  Decay  Curve  for  Sample  SP-0512- Spokane 

7  Decay  of  Filter  Paper  on  a  Wrap-Around  Counter 


ii  it  ii 

■i  ii  ^ 

n  ii  ]/) 

'»  «  11 

"  •'  12 


II.  INTRODUCTION 


This  volume  summarizes  the  data  pertinent  to  radiochemical  analysis 
of  the  atomic  debris  collected  on  both  aerial  and  ground  filter  papers 
during  the  SANDSTONE  (Unclassified)  atomic  tests  conducted  at  Eniwetok, 
Marshall  Islands,  during  April  and  May  1948.  These  radiochemical 
analyses  took  place  primarily  at  three  field  analysis  stations  which 
were  set  up  at  Kwajalein,  Marshall  Islands;  at  Hickao  Field,  Honolulu, 
Territory  of  Hawaii;  and  at  North  Field,  Guam*  The  gross  decay  of 
fission  products  collected  on  these  aerial  and  ground  filters  wa3 
also  studied  over  an  extended  period  of  time. 

Gaseous  samples  collected  during  these  tests  were  analyzed  for  the 
gaseous  fission  product  xenon  at  the  laboratories  of  Tracerlab,  Inc., 
Boston,  Massachusetts. 


The  prime  purpose  of  these  radiochemical  assays  was  to  determine 
whether  or  not  irrefutable  evidence  could  be  obtained  that  fission 
products  which  result  from  an  atomic  bomb  explosion  and  collected  on 
aerial  filters  during  flights  made  at  certain  strategic  dates  from 
certain  strategic  locations.  The  answer  to  the  above  is  .unquestionably 
in  the  affirmative,  since  radiochemical  analysis  proved  the  presence 
of  Test  XRAY  fission  products  collected  on  aerial  papers  from,  strategic 


Due  to  the  fact  that  the  radiochemical  program  was  investigated  on 
a  "crash"  basis,  the  analyses  were  only  s omi-quant i tat i v e ,  Nevertheless 
these  analyses  showed  that  quantitation  of  the  methods  following  further 
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III.  RADIOCHEMICAL  ANALYSIS  OF  FILTER  PAPERS 


A.  Collection  of  Activity. 

The  fission  product  activity  was  collected  on  an  8  x  18  inch 
Chemical  Warfare  Type  V-5  filter  paper.  This  paper  was  chosen  because 
it  was  considered  to  be  the  best  paper  immediately  available  for  the 
purpose,  being  a  reasonable  compromise  between  collection  efficiency 
and  flow  rate.  The  paper  is  comprised  of  asbestos  and  cellulose 
fibers  with  a  cotton  backing  support. 

The  radioactive  particles  were  collected  from  the  air  through  in¬ 
sertion  of  this  paper  in  a  filter  box  mounted  on  the  underside  of  B-29 
aircraft.  The  filter  box  held  two  papers  and  the  papers  were  changed 
during  flight  at  varying  intervals  which  ranged  from  1  to  3  hours. 

The  volume  of  air  passing  through  the  filter  paper  at  the  normal  speed 
of  a  B-29  was  about  30>000  cu.  ft.  per  hour. 

Activity  was  also  collected  from  the  air  at  several  ground  level 
stations  by  means  of  an  electrically  power-blown  unit  which  held  a 
single  8  x  18  inch  filter  paper. 

Unless  the  filter  papers  exposed  during  aerial  reconnaissance  had 
a  counting  rate  of  at  least  twice  background,  they  were  not  subjected 
to  radiochemical  analysis.  Generally,  the  selected  paper  was  cut  in 
half,  one-half  was  subjected  to  chemical  analysis  and  the  remaining 
half  was  saved  for  possible  future  investigation  pertaining  to  long- 
lived  fission  products  and  fissionable  material. 

B.  Radiochemical  Isotopes  Investigated  and  Analytical  Procedures 


Pertaining  Thereto 

In  view  of  the  short  time  available  for  chemical  prepaid 
the  analytical  scheme 


shown 


gure  1 


The  chemical  separation  procedures  finally  developed  are  outlined 
below: 


The  filter  paper 


fc’pAr-e-i  )  )2i'Z>c,n<2  -9 
ad  p^ei  V 

by  >r  e_ 


V.  CAS  ANALYSIS 


Due  to  the  short  half  life  and  high  fission  yield  of  the  fission 
produce  xenon-133j  it  was  reasonable  to  assume  that  the  collection  of 
gaseous  samples  in  the  neighborhood  of  an  atomic  cloud  and  the  sub¬ 
sequent  isolation  and  purification  of  xenon  would  result-  in  a  radio¬ 
active  count  due  to  the  fission  products  Xe-133  with  a  half 
5-^day3£andpossiblyXe-135wit£w^halflHe  of  9.3  hours.  HUB 

The  procedure  used  was 

based  upon  the  work  of  S,  Allan  Kline.  A  total  of  129  tanks  of  com¬ 
pressed  air  collected  by  planes  based  on  Kwajalein,  42  purified  xenon 
samples  collected  from  the  air  and  separated  by  the  Air  Reduction 
Sales 


found  in  any  of  the  above  samples 


VI.  AIRBORNE  CONTAMINATION 


About  four  weeks  following  Operation  SANDSTONE  (Unclassified),  an 
appreciable  number  of  the  aerial  filter  papers  resulting  from  routine 
flights  out  of  Guam  contained  significant  quantities  of  radioactive 
material.  A  detailed  investigation  of  these  filter  papers  conclusively 
proved  this  activity  was  due  to  fission  products.  .  Further,  detailed 
radiochemical  studies  and  gross  half  life  decay  unequivocally  demon¬ 
strated  that  the  original  source  of  this  activity  was  due  to  the 
SANDSTONE  (Unclassified)  tests.  The  source  of  the  activity  was  fission 
product  contamination  present  in  the  filter  boxes  and  overall  con¬ 
tamination  of  the  planes.  Replacement  of  these  filter  boxes  and 
decontamination  of  the  planes  were  recomnended. 
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VII.  PARTICULATE  NATURE  OF  THE  ATOMIC  DEBRIS 


Previous  to  Operation  SANDSTONE  (Unclassified),  it  had  been  tacitly 
assumed  that  following  an  atomic  explosion  the  fission  products,  upon 
reaching  normal  air  temperatures,  would  remain  gaseous  (monomolecular) 
in  nature  and  would  attach  themselves  as  they  traversed  through  the 
air  to  dust  particles  or  condensation  nuclei.  The  collection  of  these 
particles  containing  small  quantities  of  fission  products  by  aerial 
filters  would  result  in  fission  product  activity.  Thus,  a  radio¬ 
autograph  of  the  filter  paper  containing  atomic  debris  should  produce 
a  continuous  darkening  of  the  film.  Radioautographs  of  aerial  filter 
papers  showed  the  surprising  result  that  the  activity  was  highly  con¬ 
centrated  and  produced  small  spots  rather  than  the  expected  uniform 
distribution.  Figure  5  i3  a  reproduction  of  a  typical  radioautograph. 
There  is  no  evidence  whatsoever  of  diffusion  and  hence  the  fission 
product  activity  as  collected  on  the  papers  by  aerial  filtration 
during  the  tests  is  comprised  of  a  relatively  small  number  of  separate 
particles  in  which  an  extremely  large  number  of  fission  atoms  are 
contained.  It  is  reasonable  to  assume  that  these  fission  products, 
along  with  the  inert  material  associated  with  the  bomb  and  that  portion 
of  the  tower  which  was  vaporized,  must  have  been  condensed  out  to  form 
particles  as  the  fire  ball  cooled.  Three  hundred  of  these  particles 
from  Tests  XRAY,  YOKE  and  ZEBRA  have  been  isolated.  They  contain  a 
large  number  of  fission  product  atoms;  they  are  predominantly  spherical, 
and  those  isolated  range  in  size  from  2  to  45  microns. 
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FIG.  5 


HSPHODUCTIOET  OF  A  lYPIGAl  2ADI OAXJTOGRAPR 


# 
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VIII.  NATURAL  ACTIVITY 


Previous  to  Operation  SANDSTONE  (Unclassified),  control  operations 
by  means  of  both  aerial  and  ground  filtration  were  carried  out.  In 
many  cases  radioactive  substances  were  collected  on  these  filters. 

This  radioactivity,  which  proved  to  be  due  to  the  presence  of  natural 
activity  (thoriim  and  radium  decay  products)  in  the  air,  resulted  from 
the  diffusion  of  radon  and  thoron  into  the  atmosphere.  The  natural 
activities  were  present  predominantly  on  ground  filters  rather  than 
aerial  filters,  because  the  measurements  were  carried  out  more  rapidly 
following  removal  from  the  ground  blowers  and  also  because  the  con- 
'  centration  of  radium  and  thorium  decay  products  decreases  markedly 
with  increasing  altitude.  These  natural  radioisotopes  apparently 
attach  themselves  to  the  dust  particles  and  the  condensation  nuclei 
ever  present  in  the  atmosphere,  and  hence  are  collected  on  the  Type 
V-5  Chemical  Warfare  filter  paper.  Both  chemical  studies  and  decay 
data  proved  that  this  activity  resulted  from  the  collection  of  radium 
B  and  its  radioactive  daughter  radium  C  and  thorium  B  on  the  filter 
paper.  This  is  shown  in  Figure  6,  where  the  beta  activity  of  a  3^-50 
minute  half  life  is  attributed  to  the  radium  series,  while  the  beta 
activity  with  the  10-15  hour  half  life  was  identified  as  thorium  B. 
Hence  one  must  use  care  in  interpreting  gross  decay  data  a3  fission 
product  activity  up  to  three  day3  following  collection. 
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IX.  GROSS  DECAY 


Way  and  Winner  have  shown  from  theoretical  considerations  that  the 
decay  of  gross  fission  products  is  given  by  the  following  equation: 


where  A  is  the  gross  beta  activity  in  counts  per  minute  at  time  t,  and 
k  is  a  constant.  From  this,  it  can  be  seen  that  the  net  beta  counts 
per  minute  as  a  function  of  time  should  yield  a  straight  line  on  log- 
log  paper  with  a  slope  of  1.2.  The  gross  decay  of  the  filter  papers 
S3  measured  on  thin-walled  glass  Geiger  tubes  was  followed  for  25,000 
hours.  These  data  are  shown  in  Figure  7.  The  experimentally  determined 
exponent  in  this  case  was  1.0  rather  than  1.2,  This  procedure  shows 
promise  as  a  simple  method  of  determining  time  of  explosion,  provided 
that  reproducible  and  unifo'.sn  thin-walled  wrap-around  Geiger  tubes 
can  be  developed. 


7  de.  4?  *4.</ 


H 
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X.  EVALUATION  OF  THE  DATA 


The  radiochemical  analyses  carried  out  on  Operation  FITZWILLIAK 

demonstrated  that  irrevocable  evidence  of  an  atomic  explosion 
can  be  obtained  by  means  of  atomic  cloud  interception  through  aerial 
filtration 

The  collection  of  gaseoua  samples  demonstrated  that  insignificant 
quantities  of  the  fission  product  radioactive  xenon  in  the  gaseous 
3tate  are  present  in  the  atomic  cloud. 


It  has  been  proved  that  the  fission  product  activity  is  contained 
in  particles  which  apparently  result  from  the  condensation  of  all 
material  whi^J^^^vanor^e^yi^whicl^^^jresvMa^^yjresen^wit^ji  the 

firebaii^HH|^HHHHHMHMKHHnHMi^MHi 

fission  products  are  entrapped  in 
these  particles  and  thus,  unlike  natural  activity,  do  not  attach 
themselves  to  dust  particles  and  condensation  nuclei  ever  present  in 
the  atmosphere. 


Type  V-5  ChemicalWarfarefilterjMMi^ise^either^u^er^^filtera 
or  in'ground  blowers 


It  is  recommended  that  further  research  and  development  be  carried 
out  to  quantitate  the  radiochemical  procedures  used,  to  investigate  a 
more  judicious  selection  of  the  fission  products  to  be  isolated,  to 
investigate  in  detail  the  chemical  and  physical  properties  of  the 
particulate  nature  of  the  atomic  bomb  debris,  to  develop  a  more  satis¬ 
factory  filter  paper,  to  develop  a  more  efficient  means  of  aerial 
filtration,  and  to  develop  instrumentation  which  is  specifically 
designed  to  assay  extremely  low  levels  of  activity;  this  program  to  be 

/  •*/-  ^A, 

by  fyir~ 
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chemical  analysis  operations  are  to  be  conducted  in  the  field  for  other  atom- 
bomb  teats. 
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2.0  IHTOOBDQglOI 


In  connection  with  Project  fits william,  Traeerlab,  Inc.,  was  requested 
by  Headquarters  of  U,  S.  Air  Jbrce,  ASVSW-l  to  conduct  the  radiochemical  analy- 
ela  of  filter  p&psre  on  which  radioactivities  hare  been  collected  and  also  to 
analyse  gas  a ample a  for  radioactive  content.  In  accordance  ¥lth  the  plan  of 
Project  Tltzvl Ilian,  | 


_ _ _ _ _ Since  the  deeielon  for  carry¬ 
ing  out  the  project  was  Bade  rather  late  (fracerlab  was  info rued  of  the  pro¬ 
gram  only  about  six  weeks  ahead  of  the  time  necesaary  for  the  establishment  of 
field  laboratories  and  actually  contracted  for  the  work  about  two  we eta  later), 
thia  undertaking  was  a  "crash"  program.  Only  a  very  short  time  was  available 
for  preparation,  and  therefore,  the  work  was  to  provide  for  only  a  preliminary 
exploration  of  the  possibilities  of  detecting  fission-product  activities  col¬ 
lected  I 


It  was  realised  at  the  outset  that  there  would  be  considerable  dif¬ 
ficulty  la  securing  the  necessary  personnel  for  participating  In  the  project 
and  In  preparing  for  the  work. 


It  was  also  realized  that 
without  preparatory  research  and.  previous  experience  In  the  collection  sold  analy¬ 
sis  of  air-borne  fission  activities,  it  would  not  be  possible  to  achieve  the 
ultimate  in  sensitivity  or  precision.  Hevertheless,  It  was  expected  that  semi- 
quantitative  results  would  ba  obtained  which  would  be  useful,  and  accordingly, 
the  analysis  project  was  to  be  undertaken.  This  work  was  done  under  contracts 
*28-099  ac-b05  and  *28-099  ac-h07,  negotiated  by  Watson  laboratories  and  admin¬ 
istered  by  the  Air  Material  Command  of  the  United  States  Air  Jorca.  The  work 
undertaken  by  Tracerlab  was  given  the  code  name 


The  work  which  this  report  covers  is  limited  with  one  exception  (tabu¬ 
lation  of  roaultB  of  “ground  filter*  analysis)  to  that  carried  out  In  accordance 
with  Item  1  of  Contract  *28-099  ae-405.  This  Item  la  entitled,  *EeBearch  and 
Services  Esquired  to  Analyze  Badiolsotepe  Materials  in  the  Meld."  The  pro¬ 
visions  of  Item  1  are  given  In  full  in  Section  6.1.  In  brief.  Item  1  required 
that  the  contractor  man  and  equip  four  analysis  stations  at  locations  designated 
by  the  Headquarters  of  the  USAJ.  Three  of  these  stations  were  located  outside 
of  the  continental  United  States  and  ona  within  the  continental  United  States. 

In  the  way  of  analysis,  it  was  required  that  the  total,  "primary,*  beta  and 
gamma  activity  of  filter-paper  samples  be  measured,  and  furthermore  that  those 
sampled  exhibiting  radioactivity  would  be  analyzed  by  the  uae  of  simple  absorber 
foil  techniques,  and,  if  posslbls,  by  a  rough  chemical  separation  of  the  basic 
radiochemical  groups.  Alpha-activity  analyses  ware  required  If  alpha  activity 
existed  In  the  samples  In  sufficient  quantity,  but  the  carrying  out  of  alpha 
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analysis  vbb  left  to  the  discretion  of  the  contractor.  Also  analysea  of  gas 
studies  were  required,  if  such  samples  were  made  available, 

la  carrying  out  the  provisions  of  the  contract,  three  field  stations 
were  set  up*  one  at  Horthfield,  Guam;  one  at  Xwajalein,  Marshall  Islands;  and 
one  at  Hickam  Held,  Territory  of  Hawaii.  These  stations  were  equipped  to  do 
the  radiochemical  analysis  of  filter  papers  on  which  air-borne  activities  were 
collected.  Sach  station  was  manned  by  four  to  six  technically  trained  civilians. 
Tbo  staff  of  the  etations  were  augmented  by  officers  and  enlisted  personnel, 
who  assisted  in  the  work.  The  etation  for  conducting  gas  analysis  was  eet  up 
in  Boston,  Massachusetts,  at  the  Tracerlab  laboratory. 


of  all  papers  received  was  determined. 


The  next  section  gives  a  complete  dl seucsion  of  the  radiochemical  analy¬ 
sis  of  the  filter  papers  as  carried  out  in  the  field,  together  with  conclusions 
which  can  be  drawn  from  this  work.  The  section  following  this  gives  a  dis¬ 
cussion  of  the  methods  used  and  the  results  obtained  in  the  gas-analysis  work. 
S«xt,  recommendations  for  future  work  are  given  which  are  based  on  experience 
gained  In  the  field  work.  The  final  section  is  the  Appendix.  Wherever  possi¬ 
ble,  in  the  course  of  the  development  of  the  text,  detailed  information,  data, 
procedures,  and  calculations  are  entered  in  the  Appendix. 
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Several  conditions  had  to  be  satisfied  in  order  that  radiochemical 
analyses  for  air-borne  fission  activities  could  be  Bade,  Piretly,  It  was 
necessary  to  collect  enough  activity  from  the  air  to  permit  reliable  activ¬ 
ity  measurements,  and  secondly,  it  was  necessary  to  remove  the  activity  from 
the  collector  in  an  efficient  and  reproducible  Banner  before  further  concen¬ 
trating  it  for  radiochemical  analysis.  Thirdly,  it  was  neceseary  to  develop 
and  apply  satisfactory  methods  of  radiochemical  analysis,  and  finally,  it  was 
desirable  to  check  on  the  radiochemical  purity  of  fractions  separated  In  the 
analysis. 

3*11  Collection  of  Activity 

Tor  the  collection  of  the  activity,  a  special  8-  x  18-ineh  filter 
paper  (Chemical  Corpe  Type  7-5 )  was  used.  The  7-5  filter  paper  was  not 
tested  previously  for  filtering  out  fission  activities  in  the  air  but  was 
considered  the  best  paper  Immediately  available  for  the  project.  It  1b 
understood  that  the  paper  was  designed  by  the  Chemical  Corps  to  he  about 
9^ne^cent  effoctlrs  In  filtering  out  particles 

when  a  pressure  differential  of  one  inch  of  water  existed  across 
the  paper  (Ref.  5).  However,  under  the  conditions  of  collection  in  Project 
Pit  william,  a  much  larger  pressure  differential  than  one  inch  of  water  ex¬ 
isted  across  the  paper,  and  it  is  very  probable  that  the  effectiveness  of 
the  filter  paper  in  stopping  email  particles  was  considerably  decreased. 

This  decrease  in.  efficiency  may  have  some  bearing  on  the  possible  fractiona¬ 
tion  of  activities  and  will  be  discussed  more  fully  later.  The  paper  1»  com¬ 
posed  of  asbestos  and  cellulose  fibers,  and  theee  are  supported  by  a  cotton 
moBh  backing.  The  asbestos  is  used  because  its  fibers  are  among  the  finest 
known.  A  complete  chemical  analyeis  of  the  filter  paper  made  by  the  Chemical 
Corpe  is  given  in  Section  6.2. 

The  data  ae  to  the  collection  details  and  time  of  collection  of  all 
filter  papers  to  be  mentioned  in  this  report  are  given  in  Section  6.91  en¬ 
titled  '/liter  Paper  Code  lata. 


The  papers  obtained  by  Ewajalein-based  planes  or  at  the  Kvajaleln 
ground  station  were  completely  sheathed  in  brown  wrapping  paper  after  collec¬ 
tion  in  order  to  prevent  contamination  of  personnel  and  equipment,  since  many 
of  the  papers  were  highly  radioactive  and  some  of  the  radioactivity  tended  to 
come  off  the  paper.  Papers  obtained  at  o.ther  locations  were  left  uncovered. 
After  exposure,  each  filter  paper  was  counted  by  wrapping  it  around  a  sensitive, 
self-quenching  Geiger-Moller  tube  (19  inches  in  length,  2  inches  in  diameter, 
with  thin  glass  walls,  50  mg/ cm2,  and  manufactured  by  the  Radiation  Counter 
Laboratory  of  Chicago,  Ill.).  The  tube  was  housed  in  a  massive  lead  cylinder 
(walls  2  Inches  thick)  to  reduce  counts  caused  by  adjacent  samples  and  radia¬ 
tion.  The  counts  were  recorded  by  a  scale-of-64  counter.  Model  LS-64,  manra- 
f actors A  by  the  21-Tronics  Co.,  Inc.,  of  Philadelphia,  Pa. 


Activity  was  collected  from  the  air  by  an  air  sampling  device 
which  Vaa  placed  on  the  underside  of  £-29  aircraft  at  the  position  of  the 
rear  belly  turret.  The  sampling  device  held  two  papers,  on  each  of  which 
was  collected  about  the  same  amount  of  activity,  generally ,  these 

reconnaissance 


Activity  was  also  collected  from  the  air  at  several  ground  level* 
stations  by  use  of  the  Air  Material  Command  electrically^owcredjslowej^ 
unit,  which  accommodated  a  single  filter  paper. 


in  accoi 
"the  filter 


once  with  Contract  wzo-099  ao-407,  the  work  on  the  analysis  01 
paper  obtained  using  ground-located  collecting  unite  is  reported  separately 
(Hof.  6).  However,  for  comparison  purposes  the  analysis  results  obtained 
with  these  papers  are  also  tabulated  in  this  report. 


To  accomplish  this,  the  selected  paper  was  cut  in  two  along  the  short  axis, 
and  one  of  the  halves  was  subjected*  to  a  leaching  process  to  recover  ac¬ 
tivity  from  the  paper  in  order  to  carry  out  the  analysis.  The  other  half 
was  saved  for  possible  alpha  analysis  to  be  done  at  a  later  date  at  Tracer- 
lab  in  Boston,  ©is  other  paper  was  placed  in  reserve  in  case  a  recheck  of 
the  field  analysis  was  necessary. 


It  was  observed  by  scanning  the  papers  with  a  G-M  tube  probe  of 
an  50-3  Tracerlab  Laboratory  Monitor  that  the  deposition  of  activity  on 
the  paper  was  not  uniform,  and  consequently,  there  wae  no  aasuranca  that 
the  activity  was  exactly  halved  when  the  paper  was  halved.  When  two  halves 
of  a  paper  were  separately  counted,  it  was  found  that  tha  net  counting 
ratos  would  occasionally  differ  from  one  another  by  as  much  as  40  per  cent. 


3. 12  Analytical  Procedure  and  Techniques 


*  -  Background  is  the  counting  rate  observed  with  no  source  of  activity  In 
the  counting  position.  Background  is  subtracted  from  the  total  counting 
rate  to  obtain  the  net  counting  rate. 
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In  tha  Ural tad  time  available,  it  was  not  practical  to  train 
personnel  in  more  than  this  email  number  of  analyses,  nor  was  there  suf¬ 
ficient  activity  collected  on  many  of  the 
for  a  large  saabar  of  fission  activities. 


A  tentative  analytica^Drocedur^fa^dsvslope^ij^Boston^&aaed 

in  radiochemical  methods 

(fief.  l).  During  the  course  of  the  teats,  the  tentative  procedure 
developed  la  Boston  was  slightly  modified  as  the  need  for  certain  changes 
became  apparent.  A  detailed  write-up  of  these  procedure  changes  and  the 
reasons  for  making  them  ie  given  in  Section  6.3- 


It  should  be  made  clear  that  in  these  procedures  tha  determine^ 
tion  of  a  per  cent  of  activity  of  a  particular  raiioslement  is  not  quan¬ 
titative  since  tha  technique  of  weighing  the  carrier  precipitate  of  a 
given  element  to  determine  percentage  recovery  was  not  employed,  and  also 
certain  limitations  are  Imposed  by  the  counting  techniques  (see  Sub— section. 
6.^3).  However,  quantitative  procedures  are  not  necessary  to  prove  the 
presence  of  active  fission  elements,  which  was  the  primary  objective  of 
the  work.  Every  effort  waa  made  to  obtain  reproducible  results  by  using 
care  and  consistency  in  following  the  analytical  methods  and  techniques. 


The  filter  paper  was  leached  with  hot,  dilute  (1  2)  hydro chloric 
or  nitric  acid  in  Teat  X,  but  the  leach  was  changed  to  a  mixture  of  hot 
concentrated  nitric  and  hydrochloric  acids  (1  volume  of  concentrated  nitric 
and  two  volume h  of  concentrated  hydrochloric)  in  Tests  Y  and  Z„  Five  milll- 

were  added  to  the  leach  solution  to  promote  consistent  leaching.  The  fil¬ 
ter  paper,  which  was  thoroughly  disintegrated  by  the  leaching  treatment, 
was  filtered  off  and  transferred  to  a  crucible  where  it  was  ashed  over  a 
Meeker  burner.  The  ash  was  transferred  to  a  glass  crystallizing  dish  and 
counted  to  determine  the  amount  of  unleached  activity. 


^  7  l) 

h 
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The  filtered  leach  solution  was  evaporated  to  a  known  conven¬ 
ient  volume  (generally  25  ml. )  and  the  gross  beta  activity  determined — 
taking  a  known  portion  (generally  1  or  2  ml.  out  of  the  25 )»  evaporating 
to  dryness  in  a  glass  crystallising  dish,  and  counting. 

The  individual  fission  products  were  purified  from  contamina¬ 
ting  activities  and  Isolated  in  the  following  manner.  In  Tests  Y  and  2, 
three  fractions  of  the  leach  solution  of  known  size  were  taken,  one  for 

One-  and  two-  fraction  procedures,  the  details  of  which 
are  given  In  Sub-section  6.32.  were  tried  in  Test  X,  hut  the  three-fraction 
procedure  is  deemed  the  hast  and  forms  tha  basis  for  the  following  discus¬ 
sion.  The  fractions  were  not  necessarily  equal  in  si so.  since  they  were 
chosen  to  yield  an  adequate  activity  of  the  radloeleoient  being  analysed 
for,  whenever  possible. 


presented  in 
given  in  Sub-section  6,35. 


Tills  procedure  is 
owing  page,  and  additional  details  are 


During  Teat  %  at  Kwajaleln,  a  radiochemical  analysis  of  some  of 
the  more  active  filter  papers  was  made A  separate 
aliquot  wan  taken  of  the  leach  solution 


procedure  are  given 


Ion  6.34. 


All  precipitates  were  filtered  on  1-inch  Whatman  -#42  filter  paper. 
The  precipitate  vac  either  air-dried  or  dried  with  ether,  and  the  precipitate 
together  with  the  filter  paper  was  mounted  for  counting  on  braes  planchets 
during  Test  X  and  on  simple  rectangular  cards  of  l/l6-inch  cardboard  during 
Tests  Y  and  2.  The  precipitates  wore  uncovered  in  Test  X,  but  in  Tests  X  and 
2  were  covered  with  cellophane,  3.4  mg/aa*",  to  avoid  precipitate  lose.  Sam¬ 
ples  were  counted  using  the  following  Trace rlab  equipment r  the  TGC-2  thin 
mica  window  Geiger  tube  housed,  in  the  SC-9  A  Shielded  Manual  Sample  Changer 


AHA3.TTICJLL  PBOGBIXJBg 


T5ST  Z 


•  Baals:  One-half  filter  paper 

leach  filter  paper  for  30  minutes  at  the  Boiling  point  with  mixture  com¬ 
posed  of  30  m^o^concentrate^WO^an^6^a^o^co^entrate^HC^an^eotttaining 
A  5  mg  of  filter, 

MB  adjust  'aoloma  ofleachto25nl7orcoiivenient  known  volume)  and  take  aliquot  for 
gross  leach  activity.  Divide  the  remainder  into  three  fractions. 


with  Preamplifier  which  was  connected  to  either  an  5C-1A  Autoscaler  or  an 
SC-2  B64u  Scaler.  In  some  cases  in  the  taking  of  absorption  and.  decay  data, 
tbs  SC-6  Automatic  Sample  Changer  was  used.  The  total  counting  rate  of  a 
sample  was  corrected  for  background  and  coincidence  loss  but  was  not  cor¬ 
rected  for  self-absorption,  absorption  by  the  cellophane,  self-scattering, 
or  backs cattering,  *  Consistency  was  observed  in  the  counting  techniques  bo 
that  the  magnitude  of  the  scattering  and  absorption  corrections  would  remain 
constant.  The  details  of  the  mounting  and  counting  techniques  are  given  in 
Section  6.4. 

3.13  Absorption  and  Decay  Data 

In  order  to  study  the  characteristics  of  radiation  from  separated 
and  unseparated  fission  activities  and  to  verify  the  radiochemical  purity 
of  the  fractions  separated,  absorption,  and  decay  data  were  obtained.  The 
absorption  data  were  taken  and  analyzed  in  accordance  with  the  method  devel¬ 
oped  by  Teather  {Esf.  2). 


^1^  © 


r 


3.2X1  general 

A  ■■■■■■  A  ’breakdown  of  samples 
by  laboratory  and  teat  Is  presented  in  Table  1*  The  results  of  all  radio- 
f  chemical  analyses  performs!  prior  to  June  1*  1948,  is  given  in  Section  6.5- 

The  data  include  ground,  stations  and  air-filter  papers.  The  tabulation  1b 
complete  for  artificial  activities,  and  no  elimination  of  doubtful  values 
has  been  made. 


3.212 


3 » 213  Heuro&uctbilltr  of  Badlocheralc* 1  An^lvaeB 

At  Kwajalein  luring  Test  Z,  multiplicate  analyses  wore  made  of 
aliquots  of  several  leach  solutions  to  find  out  the  reproducibility  and 
precision  of  the  analysis  for  a  given  fraction.  Tables  2,  3*  a11*  5  »uia- 

narize  these  analyses. 


P5  TTiy&^cj 


r  I  **“» 


'  r~  _ 

)<f 

UbU5  Z  ^ 

_2b—  by  fair-  . 
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TAILS  6 


NATURAL  ACTIVITY  PAPERS 


.  Paper  Nfl.. 

Wrap-Arotind 

Net  C/M  at 
Hidcam 

Fraction 

4.6 

7 

8 

1 

T— 004-0 

ii«e 

p 

— 

A 

y-0037 

488 

— 

— 

— 

— 

A 

P-0036 

542 

— 

— 

— 

— 

A 

y-oog4 

512 

— 

— 

— 

— 

A 

p-0035 

751 

T 

p 

A 

A 

— 

P  -  P  activity  present 

A  -  p  activity  absent 

T  =  Trace  of  beta  activity  (10  c/m) 


i>y 
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TABLE  7 


DECAY  OY  HA TTJBAT.  ACTIVITIES 


0 


Thoron  Series 


Element 

Thoron.  (gas) 


Tl/2  =  51*  BSC. 


Radon 


Bad. on  Series 


Tl/2  -  3.825  days 
a 


Tl/2  =  0.16  SBC. 


Polonium 


Tl/2  =  3.05  min. 


Tl/2  =  10.6  hr. 

0 


IlL  -  26.8  min. 

0 


0 


(33.#) 


Tl/o  -  60.5  min. 

8  (66.358) 


Th  C» 


Bismuth 


Polonium 


Tl/Z  =  3  x  10~7  sec. 


Tl/2  =  1?.7  mm. 
P  (99.9;8) 


Ba  C» 


Tl/  r  1.5  x  1CT4  sec. 


Pb20S  (etable)  Lead- 


Ti/2  -  22  years 

8 


Th  C  Thallium 


Tl/2  =3.1  min. 

P 


Bi  snnith  Ha  E 


Tl/,  =  5  days 

3 


Polonium  ?o* 


Tl/2  =  140  days 


r 

Pb20°  (stable)  Lead 


Pb206  (stable)  Lead 


3.22  Ataoretlon  Beoulto 
3.221  Ia.trMac.tloa 


Be ta* radiation  absorption  measurements  of  the  separated  fraction* 
were  made  to  prove  that  the  desired  radioelement  had  been  Isolated  and  to 
establish  whether  or  not  impurities  were  present.  It  was  also  of  interest 
to  determine  which  isotopes  of  a  given  radioelement  were  present,  and  in. 
what  ratio  these  isotopes  were  present. 

She  general  method  of  determining  the  energies  of  the  beta  radia¬ 
tions  from  a  sample  Is  to  determine  quantitatively  the  extent  to  which  these 
radiations  are  able  to  penetrate  matter.  She  measurements  were  made  by 
interposing  between  the  sample  and  tha  3-M  tube  window  aluminum  absorbers 
of  increasing  thickness  and  taking  a  count  after  each  nev  interposition  of 
the  absorber,  A  semi-logarithmic  plot  of  net  counts  per  minute  versus  ab¬ 
sorber  thickness  was  then  constructed,  and  analysed  by  the  method  developed 
by  leather  (Kef.  2 )  to  determine  tha  maximum  ranges  of  the  beta  radiations 
present.  The  leather  method  is  based  on  the  assumption  that  the  absorption 
curves  of  simple  beta  emitters  (or  of  the  individual  components  of  complex 
emitters)  are  of  about  the  same  shape  when  the  logarithm  of  counting  rate  is 
plotted  against  fraction  of  range.  To  carry  out  the  analysis,  an  analyser 
is  prepared,  using  a  standard  beta  emitter  of  known,  range.  This  le  placed 
on  the  logarithmic  scale,  and  the  marks  on  the  analyzer  give  the  logarithm 
of  the  counting  rate,  which  corresponds  to  the  thickness  of  aluminum  ab- 
eorber  equivalent  to  0,  0.1,  0.2,  0.3,  0.4,  etc.,  of  the  total  range  (tenth- 
ranges)  of  any  given  beta  particle,  0%  W*B  aB®d  aB  standard  beta  emitter 
in  preparing  leather  analyzers  for  this  work. 

If  several  radiations  are  present,  a  complex  absorption  curve 
is  obtained,  which  may  be  considered  the  sum  of  the  curves  which  are  the 
absorption  curves  of  the  separate  radiations.  In  practice,  a  complex  eurve 
may  be  broken  down  into  its  separate  components,  provided  the  beta  components 
are  sufficiently  different  in  energy  (at  laaBt  by  a  factor  of  2),  and  pro¬ 
vided  that  no  more  than  two  or  three  components  are  present.  The  process 
of  breaking  down  an  absorption  curve  is  first  to  subtract  the  gamma  back¬ 
ground,  if  any,  and  then  subtract  the  beta  components,  one  by  one,  starting 
with  the  moat  energetic  and  working  toward  the  weakest  component.  The  re¬ 
sult  1b  to  obtain  a  set  of  component  absorption  curveB  which  when  added 
together  duplicate  the  original  complex. 

The  counting  rates  shown  by  the  several  curves  at  zero  absorber 
are  approximately  proportional  to  the  activity  of  the  components  and  from  / 
these  counting  rates,  the  proportions  of  the  component  isotopes  in  a  sample 
can  be  evaluated.  The  range  of  sach  beta  component  is  determined  by  the 
usual  leather  analyzer  technique. 

After  a  determination  of  the  range,  the  energy  of  each  beta 
radiation  component  can  be  determined  from  a  range-energy  plot  (see  lig.  2l). 

X.I 

djyj-ej  i  y  fifyc-  fT  ' 
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Representative  absorption  curves  for  each  of  the  separated  fractions  and. 
for  each  of  the  mixed-activity  fractions  axe  presented.  Feather  ranges 
vere  determined  at  one-tenth  values  Of  the  range  of  each  beta  component 
and  are  given  on  the  absorption  graphs.  The  energies  of  the  component 
radiations  were  then  determined  and  compared  with  the  literature  values  of 
the  energies  of  the  various  isotopes  of  the  isolated  radioelement  (Ref.  3)* 


3.222  Mlxod-ActlYlto  Fractions 


AbaorptinjyjeBs^eMnte^^eM^o^thjB  mixed-activity  fractions! 

(ash,  all  quo  were  made 

radiation  cbaracteriotl^o^eac^o^thes^fractlons.  The  beta-absorption 
curves  for  the  fractions  (Figs,  22,  23,  and  24)  are  very  similar  in  shape, 
and  each  shove  a  gamma  background  of  approximately  0,4  per  cent  of  the 
total  beta  radiation.  Although  known  to  be  composed  of  a  number  of  fission- 
product  Isotopes,  each  absorption  curve  yielded  to  an  absorption  analysis 
and  exhibits  two  predominant  beta  components  of  1.35  to  1.7  Kev  and  ca, 

0,4  Mev  in  energy. 


The  fact  that  psuedo-beta  components  were  obtained  from  a  mix¬ 
ture  of  activities  is  evidence  that  on.  absorption  analysis  alone  does  not 
provide' conclusive  identification  of  the  presence  of  a  particular  isotope. 
However,  the  identification  of  a  given  isotope  of  an  element  'becomes  more 
conclusive  if  the  chemistry  for  separating  the  element  is  known  to  yield 
the  element  in  a  high  degree  of  purity,  and  becomes  practically  positive  if 
both  the  half-life  and  the  energy  of  the  beta  radiation  as  obtained  from 
decay  and  absorption  analyses  for  the  isotope  of  the  separated  element  agree 
with  the  reported  values  for  this  isotope.  Since  the  methods  used  in  the 
field  vere  not  designed  for  high  decontamination  of  an  isolated  element, 
the  absorption  analyses  of  the  isolated  radio elements  provide  evidence 
that  suspected  isotopes  of  the  isolated  radioelementE  are  present,  but  this 
evidence  must  be  supported  by  a  decay  analysis  before  identification  of 
an  isotope  is  certain.  In  interpreting  the  results  of  absorption  maasure- 
manto  of  an  isolated  radioelement,  an  experimentally  determined  energy 
value  for  a  component  of  the  beta  radiation  which  is  within  20  per  cent  of 
the  beta  energy  reported  in  the  literature  is  considered  a  reasonable 
identification. 


/ y  -4  )L  <)e)<?.kzd 
^11  b  y  * 


■>.0  HSOOMgMMtlOSS 

If  in  the  event  of  other  atom-hoah  tests,  it  should  prove  desirable 
to  conduct  radio chon leal  analysis  operations  in  the  field,  the  following  recom¬ 
mendations  are  made: 


Aff~ 
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Item  I 


Besearch  and  Services  Beaulred  to  Analyse 


*  -  Private  Communication,  letter  from  Colonel  H,  tf,  Ehrgott,  USA?  Executive 
ATVlSW-1,  Special  Weapons  Group,  to  Dr,  F,  C.  Honriques,  Jr.,  Tracer lab,  Inc., 
Boston 
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The  analytical  procedures  as  used  in  the  various  teste  are  pre¬ 
sented  la  detail  in  this  section.  The  difficulties  encountered  with  a 
procedure  and  the  results  of  deflations  made  froa  the  procedures  are  dis¬ 
cussed  after  the  presentation  of  the  procedures. 


The  tentative  analytical  procedure  shown  in  block  fora  in  Table  17 
was  developed  in  Boston  during  the  week  that  was  available  there  for  devising 
an.  s cheae.  It  was  based  mainly  unon  findings  froa  a  literature 


Be rare  Test  I  it  was  realised  that  the  above  procedure  had  several 
faults.  The  modified  procedure  which  was  used  is  given  in  Table  18. 


In  the  tentative  procedure. 


/  7  W  /*?  ddzJe?  J 

by 
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6.4  Details  of  Mounting  and  Count Taohnignas 

6.41  General 

During  the  testa  enlisted  military  personnel  were  trained  in  the 
operation  of  the  counters  and  in  Seats  T  and  2  handled  all  or  part  of  the 
decay  and  absorption  measurements  at  the  several  field  stations.  They  vere 
also  trained  in  slide  rule  operation  for  calculating  counting  rates  and 
vere  instructed  in  making  the  necessary  background  and  coincidence  correc¬ 
tions  of  the  counting  ratio,  A  fev  helped  plot  decay  and  absorption  curves . 

6.42  Me  the  da  of  Mounting  find  Counting 

All  precipltatea  vere  deposited  and  dried  on  1-inch  circles  of 
Whatman  #4 2  filter  paper  (see  Fig.  44  fox  description  of  filtration  appara¬ 
tus).  In  Host  X  the  filter  papers  with  the  precipitates  vere  mounted  on 
Tracarlab  %-?  braes  planchete  and  secured  in  place  by  close-fitting  hraae 
sleeves  which  fastened  down  the  protruding  filter-paper  edges.  The  planchet 
with  filter  paper  and  sleeve  is  illustrated  In  fig.  45.  Because  the  precipi¬ 
tates  vere  flaky  in  nature  and  vere  not  covered,  occasional  loss  of  some 
precipitate  from  the  planchet  occurred,  This  loss  of  precipitate  could  not 
be  tolerated  because  of  the  serious  errors  introduced  in  decay  measurements. 

Because  of  this  drawback  in  the  use  of  planahets,  the  precipitate® 
obtained  during  Teats  T  and  Z  were  mounted  on  flat  pieces  of  l/l 6  Inch  card¬ 
board  and  vere  covered  with  cellophane.  Che  card  used  at  Guam  and  Kvajaleln 
was  1  15/16  inches  x  4  l/z  inches  and  was  placed  on  top  of  the  sample  elide 
for  insertion  into  the  sample  changer.  She  card  used  at  Hlcfeam  was  2  2/32 
inches  In  width  and  approximately  5  inches  in  length.  To  use  this  card  >  it 
is  necessary  to  remove  the  metal  sample  slide  and  to  fit  the  card  into  the 
sample-slide  grooves  for  insertion  into  the  changer.  The  latter- typo  card  is 
ths  more  satisfactory  one  because  it  1b  held  more  rigidly  In  place  in  the 
counter.  Another  advantage  of  the  cards  is  that,  being  flat,  they  are  very 
easily  filed.  Sketches  of  the  cards  are  given  In  fig.  46. 

The  samples  vere  glued  in  place  on  the  cards  and  then  covered  with 
cellophane,  3.4  mg/cm2  in  vei^it,  which  was  fastened  to  the  card  with  glue  or 
scotch  tape.  It  is  probably  not  necessary  to  glue  the  papers  In  place  if  the 
Cellophane  la  stretched  tightly  enough  to  prevent  movement  of  the  paper.  In 
fact,  it  has  been  discovered  advantageous  not  to  glue  the  papers  in  place  be¬ 
cause  then  they  can  be  easily  removed  should  the  need  to  do  so  arise. 

The  leach-solution  aliquots  vers  evaporated  to  dryness  in  glass 
crystallising  diahas,  1  inch  in  diameter  and  5/16  inch  in  height,  and  were 
counted  directly  in  the  dish.  The  filter-paper  ash  was  also  transferred  to 
a  glass  crystallizing  dish  for  counting. 
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fig.  44 


Bote: 


TXACZRLAB  *_8  fllTEATIOH  APPARATUS 


Pyrex  glass  tube 


Ola ae  projections  for  . 
attaching  spring# - 


fritted  Ola a a 
Disc 


Pyre*  Ola  a© 

Tnnnel 


field  experience  indicated 
that  rubber  hands  ware  do re 
satisfactory  than  springs  for 
holding  the  two  pieces  tightly 
together.  Springe  do  not  bold 
the  pieces  tightly  enough  to¬ 
gether  to  prevent  sons  of  the 
precipitate  from  spreading 
out  between  the  bearing  sur¬ 
faces. 


Ground  glass  bearing 
surfaces  around  edges 


filter  paper  is  placed 
here 


If  used  with  a  fisher 
filtration  apparatus  In¬ 
stead  of  a  auction  flask, 
this  tube  should  he 
lengthened  so  that  It 
fits  well  Into  the  re¬ 
ceiving  vessel.  Other¬ 
wise  considerable  fil¬ 
trate  is  lost  due  to 
filtrate  spattering. 


-115- 


m.  *5 


PIA25CHST  ASSEMP: 


/ 


T 


filter  paper 

with  ppt. 
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Sleeve  in  position 
,o  slip  over  planch*  t 


Tabulated  "below  are  the  results  of  all  filter-paper  analyses  completed, 
prior  to  June  1,  19^8.  The  data  are  segregated,  by  teat  and.  station.  The  tabula¬ 
tion  is  conplete,  and  no  elimination  of  doubtful  values  has  been  mad®. 


)U) 

J4b)^  )  ?  U^fA  30  CnJ 

by  A.V^rw. 
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6.91 


In  the  following  table  data  are  presented  for  each  of  the  filter 
papers  mentioned  in  this  report.  The  filter  papers  are  arranged,  numerically 
in  alphabetical  order  using  the  one-  or  two-letter  station  code  as  enumerated 
on  page  130  of  this  report.  Tor  each  filter  the  following  information  Is 
presented:  the  teat  which  caused  the  activity  on  the  filter  paper,  thB  tine  at 
the  beginning  of  the  exposure  of  the  paper,  the  altitude  at  which  the  activity 
woe  picked  up,  the  geographical  position  at  the  beginning  and  at  the  end  of 
the  exposure,  and  the  net  counts  por  minute  as  first  Manured.  "T.  H."  in  the 
Hot  c/m  column  indicates  that  the  filter  paper  was  too  radioactive  to  he  counted. 

table  31 


Uj^7l  +%***%  !&t 

hs'-H  f' *€  IDO  tn  hp  £?  ^ 

~T^bU  3/  by 

fair-  ^  e 
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6.92  lank  Semples 

The  detailed  collection  data  for  all  g&oeous  tank  samples  arc  pre- 
saated  below  is  Table  32.  These  sanples  were  collected  at  various  locations 
over  the  Pacific.  In  the  case  of  the  samples  numbered.  H51h— only  average 
value 3  for  the  altitude,  location,  and  tlne-of-eampling  period  ware  received. 
However,  with  the  others  mors  specific  data  vers  available. 

Semples  numbered  306-A1,  308-A2,  etc.,  indicate  flights  originating 
from  Zairf Leld-Suieiin,  while  thoee  cumbered  3°9“i»  308-2*  etc. ,  indicate  flights 
originating  from  Barber  Point,  Hawaiian  Islands. 


table  32 


183  'Mrtotyl,  /?f 

0-f' ~ubL  3  i 

6 )«7wieJ  iy  (J\r»y~ 
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!Th®  data!  lad  eollaetlon  data  oa  all  9smpl«»  racalYed  fro*  tha  Air 
Baduction  Company,  Ibnaryvi  11« ,  California,  ara  pfasantad  balow  ia  5a41*  33. 

2A8W  33 


Sagpla  Ho.  Tiafl  and  Date  Procasaad  TolaM  fotfdB  IflllMUft 

(Cu,  It.)  (CC) 

At  22°£  Bad  1  ita- 


1 

0405402  to  0416302  May 

3,300 

3 

2 

05Z100Z  to  0514302  May 

5,300 

23 

3 

051&45Z  to  0617002  Hay 

6.  Boo 

36 

4* 

0620552  to  O7I63OZ  May 

6,000 

150 

4a 

Sample  tuba  eapty  upon  racalral 

5m 

0720002  to  0018302  May 

6,900 

105 

6 

Hot  received 

7" 

0921302  to  IOI63 OZ  May 

5,800 

130 

8* 

IQ2015Z  to  UI63OZ  May 

6,200 

105 

9 

U2035Z  to  121635Z  May 

6,100 

130 

10* 

122040Z  to  1316202  May 

6.000 

116 

11- 

1320152  to  141615Z  May 

6,100 

145 

12* 

14201 OZ  to  151610Z  Kay 

6,550 

140 

13* 

1519452  to  161545Z  May 

6,900 

135 

14* 

I61925Z  to  171625Z  May 

7.300 

35 

•  -  Samples  processed  la  Boston 


IABLB  33  {Coat.  ) 

air  arocmoH  sampls  cone  cm 


S  MOT)1  ft  Si* 

TUao  and  Data 

Processed  TgJ-aaa 
(0u.  Tt. ) 

Saanla  Tnliiao 
(CC) 

at  22.  £  sa&  1  Aim.* 

15* 

1720O02  to  1816002  May 

6.150 

26 

16* 

1819402  to  1915402  Hay 

6,100 

30 

17* 

1920202  to  201620Z  Kay 

6.200 

30 

16* 

2020402  to  2116402  Kay 

6.000 

36 

19* 

2120302  to  2216302  Kay 

6.200 

32 

20* 

2220302  to  2316002  May 

6.023 

lB-5 

21* 

231955Z  to  2415552  May 

6,200 

96.9 

22* 

2420452  to  2516452  Kay 

6,100 

100 

23* 

2520102  to  2616102  Hay 

6.200 

100 

24* 

262010Z  to  2716102  Kay 

6.150 

124 

* 

CM 

27HQ10Z  to  281610Z  Hay 

6,150 

125 

26* 

2820302  to  29163OZ  Kay 

6,ooo 

127 

27* 

2920152  to  3016152  X«y 

6,100 

135 

2B* 

0118002  to  0216002  Jins 

6.450 

136.2 

29* 

0220102  to  031610Z  Juno 

6.150 

I34 

JO* 

0320102  to  0416102  Juno 

6,100 

72.8 

31* 

042004Z  to  0516042  Jvtna 

6,000 

72.B 

32* 

0519302  to  061600Z  June 

6.155 

32 

*  -  Seunplaa  processed  la  Boston 
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TABU  33  {Cost. ) 

iTB  rnnnnffToti  sampij  cope  data 


Eaffluiifli  galaat 
(Ctt.  itT) 


gmgXa  Voisaa 
(co)^ 

At  22°S  AU&  1  Alfi- 


Sample  So. 


Tine  md  Pate 


33 

Broken  In  transit 

34* 

072015Z  to  081315Z  June 

5,800 

84,2 

35* 

082110Z  to  O9I5IOZ  Ju ns 

5.650 

76.4 

36* 

0919302  to  1015302  June 

6,100 

109.7 

37 

Broken  in  transit 

38* 

1120202  to  121520Z  June 

5,800 

67.6 

39* 

121930Z  to  1316302  June 

6,500 

6.8 

Uo* 

1319302  to  16.15302  June 

6,100 

120.4 

41* 

1420202  to  1515202  June 

5,800 

88 

*  —  Swaplea  processed  Is  Boston 
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6.9^  Accumulate''-  genin'! 

Six  samples  were  received  froa  West  Coast  locations  collected  la 
"accumulators"  constructed  Cleveland  Vlre  Vorlcs.  Euclid*  Ohio,  Hie  detailed 
collection  data  for  these  are  preeented  in  Table  3A. 
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7.0  gmgOgjga  FJMj?  7 A’RORA.WRISS 


In  the  following  a  listing  is  given  by  field  laboratory  of  Tracer lab 
and  Air  Force  personnel  who  directly  contributed  to  the  technical  work  done 
in  connection,  with  Contract  W28-099  ao=-40,5«  Field  Phase*  under  direction  of 
Dr.  T.  C.  Henriques,  Jr*,  Tracerlab  Technical  Director. 

HI  CKAH  r.A-’RalRATQRT 


Tracerlab  Personnel 

Dr.  V.  C.  Peacock,  Technical  Direction  of  Field  Operations 

Mr.  J.  V.  Jonas,  In  charge  of  laboratory 

Mr.  J.  V.  Cry dor,  chemist 

Mr.  0.  F.  Hoss,  Jr.,  chemist 

Mias  J.  G.  Whitney,  statistician 

Miss  T,  J.  Colson,  secretary 

Air  Force  Personnel 

Capt.  G.  E.  Daria 
Xt.  W.  E.  Petlgo 
S/Sgt.  E.  A.  Anderson 
Sgt.  Pilson 
Sgt,  Baker 
Sgt,  G.  Adams 
Sgt.  Johnson 
Sgt.  Trapp 


KHAJALSIH  LABORATORY 


Tracerlab  Personnel 

Dr.  L.  E.  Zuravalti  Field  Supervisor  and  in  charge  of  laboratory 

Mr.  £>.  Burris,  Jr.,  chemist 

Mr.  R.  A.  Brlghtsen,  chemist 

Mr.  Y.  Sakakura,  chemist 

Mr*  D.  F.  Comstock,  technician 

Mr.  A.  Thomao,  electronic  engineer 

Mrs.  K.  J,  Barker,  secretary 
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5.  Samples  Collected  After  June  1,  1948,  and  Analyzed  at  Boston 


ggPOST  II  COHTEACT  V 28-099  ac-40S 


1.0  ABSTBACI 

After  the  completion  of  the  field  phase  of  Project  Pitswilliaia,  part 
of  Operation  Sandstone,  analysis  of  filter  papers  from  ground  blower  and  air¬ 
borne  collectors  for  fission— product  activities  was  continued  at  tracer lab 
laboratories  at  Hickam  Jield,  T.  H.t  and  Boston,  Massachusetts,  this  report 
covers  work  carried  out  during  the  period  June  1,  1948,  to  September  1  ,  1948* 
(the  field  phase  is  covered  in  Eeport  I  of  this  contract.  ) 

Decay  studies  of  separated  fractions  obtained  in  the  course  of  radio¬ 
chemical  analysis  in  the  field  were  continued  to  obtain  additional  information 
about  the  radiochemical  purity  of  these  separated  fission  products.  A  discus- 
cion  of  these  results  and  the  impurities  found  is  included. 

A  study  was  made  of  air-borne  filter  papers  collected  in  flights 
out  of  Guam  after  June  1,  1948.  It  was  found  that  these  activities  originated 
In  the  Sandstone  tests  and  had  remained  on  the  surfaces  of  the  aircraft  used 
for  these  flights. 


2.0  IHTS0OTCTI0B 

In  accordance  with  I  ten  2  of  Contract  V28-099  ac~405,  after  the 
tarn! nation  of  the  radiochemical  analysis  work  carried  out  daring  the  Sand¬ 
stone  Test,  as  apart  of  Project  Rtwilliam,  analysis  was  made  of  long  half- 
life  constituents  of  activities  collected  on  filters.  Item  2  reads  as 
follows : 


,  “At  the  termination  of  the  field  problem,  or  concurrently  if  feasible, 

those  samples  which  exhibit  outstanding  activity  in  the  field  analysis  will  be 
returned  to  the  Trace rlab  laboratories  in  Boston  for  a  more  detailed  radio¬ 
chemical  analysis.  In  this  analysis  an  attempt  will  be  made  to  isolate  and 
identify  as  many  isotopes  as  possible  by  ordinary  radiochemical  means.  If 
quantitative  results  on  a  percentage  basis  can  be  obtained  without  undue  dif¬ 
ficulty,  it  is  desirable  but  not  necessarily  a  mandatory  requirement  of  tho 
contract.” 


This  report  covers  the  work  done  under  Item  2  of  the  contract  and 
represents  work  done  over  the  period  June  1,  19^»  to  September  1  ,  19**3* 

As  the  project  developed,  it  became  evident  that  it  would  be  desir¬ 
able  to  conduct  work  on  the  analysis  of  long  half-lived  constituents  in  two 
locations  instead  of  a  single  location.  Accordingly,  some  of  the  work  wae 
earned  on  at  the  field  laboratory  sit  Hiokaa  field,  T.  H.,  which  was  continued 
in  operation  after  termination  of  the  field  phase  of  the  work.  The  remainder 
of  th8  work  was  carried  out  at  the  Tracerlab  laboratones  in  Boston.  One  rear¬ 
son  for  continuing  the  operation  of  the  Hiekam  field  laboratory  was  the  nece  s- 
slty  of  having  a  laboratory  where  analyses  could  be  made  of  activities  collects! 
in  the  Pacific  Ocean  area  after  June  1,  19^  (the  date  of  termination  of  the 
field  work  in  connection  with  Project  lit  william)  under  the  interim  net  opera¬ 
tion. 

The  decision  that  a  continued  surveillance  of  air-borne  activities 
was  desirable  made  it  necessary  to  extend  the  analyeis  work  done  after  the 
collation  of  the  field  phase.  On  the  other  hand,  extensive  detailed  analysis 
of  filter  papers  collected  in  the  field  was  not  necessary  as  originally  contem¬ 
plated  since  analyses  of  constituents  on  a  percentage  basis  were  obtained  in 
the  field.  All  active  filters  collected  after  June  first  were  analysed,  to¬ 
gether  with  a  number  of  filters  collected  prior  to  this  date. 

Decay  studies  of  separated  fractions  obtained  in  the  course^ of  radio¬ 
chemical  analysis  in  the  field  were  continued  for  the  purpose  of  obtaining 
additional  information  about  the  radiochemical  purity  of  these  separated  frac¬ 
tions,  Also,  the  decay  measurements  of  tho  unseparated  activity  on  filter 
papers  collected  during  field  operations  were  obtained. 


•  • 
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In  carrying  out  the  analysis  of  filter  papers  after  June  1.  19W, 
whether  collected  prior  to  the  end  of  field  operations  or  subsequent  to  thLa 
date,  the  analysis  procedure  aa  developed  for  Test  Z  was  used.  The  develop- 
nent  of  this  procedure,  the  details  of  the  analysis*  and  methods  of  mounting 
and  counting  sample#  are  given  in  full  in  Report  I  of  this  contract. 

The  tabular  outline  for  the  Test  Z  chemical  procedure  is  given  aa 
follows  (Table  1  ).  It  is  to  be  noted,  however,  that  after  July  first  the 
procedure  was  modified  slightly  in 


Another  teat  of  the  analysis  procedure  was  made  where  the  IHMBi 
as  carried  out  in  the  procedure  outlined  above, 

_  ,  •*  _ i.  .  J 


c.  Limitations  are  also  imposed  on  the  quantitative  ness  of 
these  determinations  by  the  counting  techniques  which  were  used,  and  this 
Is  discussed  in  full  in  Report  I  of  Contract  W28-099  ac-^-05* 


lABLB  1 

ANALYTICAL  FBOCSPOBB 
TZST  Z 


-5-r 


41  <^t by 


z,  tvl  3  «  nJ  E'Xfnmi  /  Gy>  £ 
y^/<^/  )y  0>rFZrc.  . 


^~i9jtry*xr  I  -thnyb  Iz.  Jdz'ivJ.  by 

-«-  A)rfcr<^_ 


.0  THEORETICAL  CAlCULATIOffS  AMD  CUK7SS 


15 


V  ?  ijk 

jty  +'A  VTPLrjk 

!^^)^-“hzA  b  S  A:)V-  f-2s,-c  e_  r 

-U7- 


Tilts  document  consists  paces.  ^°P>’  ^l0-  copies. 


report  iu 


FINAL  REPORT  FlTZWILLIAM 

Headquarters  United  Slates  Air  Force 
Deputy  Chief  of  Staff  ,  Operations 
Assistant  for  Atomic  Energy 


REPORT  ON 

CiKOI  ‘NO  FILTER  ANAi.VSIS 


Department  of  the  Air  loice  (.tmtr.ui 
Nu.  \\  28  <!*/>  ae-HP  \sith  TRA(.l-RLAH,  IN(.., 
ts  Oliver  Si.,  Huston,  Mass.,  fur  Scrskes 
and  Equipment  fur  Radiological  I  raining 
anti  Monitoring 


ANALYSIS  PIIASL 


F.  (..  1  leiiru|iies.  Jr. 

(.mi  i  rat  tin's  Represent  at  is  e 

[..  It.  Zuni" alt 

In  (Jiarge  »f  Preparation  ..!  Hvpoic 

\V.  c:  Peaim-k.  J.  Vs'.  Junes.  Vi'.  Karp  and  J.  C.  Wlmnej 
Assisting  in  Preparation  of  Report 


Y-J'f 


REPORT  III 


OCTOBER,  19^8 


REPORT  ON 

GROUND  FILTER  ANALYSIS 


Department  of  the  Air  Force  Contract 
No  W28-099  ac-407  with  TRACERLAB,  INC., 
55  Oliver  St,  Boston,  Mass,  for  Serv.ces 
and  Equipment  for  Radiological  Training 
and  Monitoring 


ANALYSIS  PHASE 


F.  C  Hentiques,  Jr. 
Contractor's  Representative 


L.  R.  Zumwalc 

In  Charge  of  Preparation  of  Report 


W.  C.  Peacock,  J.  W.  Jones,  W.  Karp  and  J.  G.  Whitney 
Assisting  in  Preparation  of  Report 


BBPOET  III  CONTRACT  V28-099  ac-40? 
GROUND  FILTER  ANALYSIS 
TABLE  2?  CONTENTS 


Page 


1.0 

2.0 

3.0 


4.o 


5.o 

•6.0 


ABSTRACT. . 

TOTRODUCTIOS . . . . 

flftmnr.ggMTCAL  ANALYSIS  PROCEDURES . ■ 

3*1  General. . ♦ . 

3. 2  Procedure  for  Test  . . 

3-3  Procedure  £fir  jail  X. . 

3.4  PEafis^srs.  tax.  Ssii  z . :*r* 

3.5  Limi  tat  long  ill  JM  Analtftlfial  frscatoJ- 

BESULTS. . * . 


4.1  Analytical  Results. . * . ”** 

4.11  General . 

4.12  Yield  and  Ratio  Ourves . • . 

4.13  Absorption  and  Decay  Results..^... . 

4.2  TW.AV  Of  Natural  Activity  is  Ground  filters . 

CONCLUSIONS. . ' . * . 

APPENDIX . . . 

6.1  Details  fl£  Analytical  . . 

6.11  Test  Y  Analytical  Procedure . 

6.12  Test  2  Analytical  Procedure^.  ...... . *  *  * ' 

6.2  Details  g£  Mounting  and  Counting  . . 

6.21  General. . . . . .  . . ............ 

6.22  Methods  of  Mounting  and  Counting.. 

6.23  Counting  Rules  Established  for  the  Field  Station, 

6.24  Limitations  of  Counting  Techniques...... . ' 

6.3  Theoretical  Fission- product  Hsld  and  Mia  Cjjrvea. . . . , 
6.31 
6.32 


6.33 


6.4 


Theoretical  Ratios 


1 

2 

3 

3 

3 

3 

6 

6 

8 

8 

8 

8 

14 

20 

29 

30 
30 
30 
32 
35 
35 
35 
39 

42 

43 
43 
43 

43 

44 

45 

45 

4 6 

46 

47 

48 


REFERENCES 


50 


list  op  rrouias 


LIST  QT  TABL2S 


Table  Ha.  Title 

1.  Analytical  Procedure  for  Filter  Paper  Analysis  -  Test  X 

2.  Analytical  Procedure  for  Filter  Paper  Analysis  -  Test  Y 

3.  Analytical  Procedure  for  Filter  Paper  Analysis  -  Test  Z 

4.  Summary  of  Analysis  Data.  Ground  Filters  -  Test  X 

5.  Summary  of  Analysis  Data,  Ground  Filters  -  Test  Y 

6.  Summary  of  Analysis  Data,  Ground  Filters  -  Test  2 

7.  Station  Identification 

8.  Ground  Filter  Stations  Where  Natural  Radioactivity  Was 
Observed 

9.  _ Decay  of  Natural  Activities  _ 


Sxposed  filters  which  contained  sufficient  activity  were  sent  for  aaoajr  to 
radio chami cal  analysis  laboratories  operated  in  tha  fiold  by  Tracerlabi  Inc* 
The  principal  laboratory  for  analysis  of  ground  filter*  wa»  located  at  Hickam 
field,  T.  H.  The  location*  of  the  other  two  laboratories  were  Ewajalein, 

X.  1,,  and  Horthfleld,  Goan- 


2.0  INTROSUCTION 

This  report  is  concerned  with  Itea  III  of  Contract  No.  #28-099 
&c-t)Q7  entitled  "Analysis  Phase.  *  The  reports  on  the  training  phase  and 
monitoring  field  phase  have  been  submitted  in  the  fora  of  Beport  I  and. 
Report  II  of  this  contract.  Item  III  of  this  contract  Is  quoted  below. 

*Tho  contractor  will  prepare  fifty  (50)  copies  of  a 
final  report  covering  the  analysis  of  long  half-life  radioac¬ 
tive  constituents  of  filter  papers  taken  at  monitoring 
sites  which  are  considered  to  he  sufficiently  active  to 
warrant  further  analysis  and  Investigation,  The  analysis 
of  these  filter  papers  will  he  carried  on  in  manner  simi¬ 
lar  to  that  described  in  Item  II  of  Contract  W28-099 
ac-h05.  Final  phase  report  to  he  rendered  thirty  (30) 
days  after  analysis  has  been  completed. * 

The  results  of  chemical  analysis  of  ground  filter  papers  ia 
given  he low,  but  much  of  the  detailed  discussion  of  the  chemical  procedures 
used,  their  reproducibility  and  significance  is  covered  in  Report  I  and 
Report  II  of  Contract  No.  V2B-099  ae-h05. 


All  filter 


Filter  papers  have  been  analyzed  from  all  stations  that  sent  In 
papers  measuring  more  than  twice  background  on  arrival.  Among  the  papers 
thus  selected  the  most  active  papers  were  analyzed  in  order  to  get  maximum 
accuracy  in  the  radiochemical  analysis. 

A  study  hoa  been  made  of  the  decay  of  natural  activity  collected 
on  ground  filters.  Results  of  this  study  are  given  in  tills  report. 


3,0  BAPIOCHBMISAL  ANALYSIS  PROCBPgRaS 


3.1  jBaaflrai 

A  discussion  of  ths  method  of  collecting  activities  and  the  develop¬ 
ment  of  procedures  for  the  analysis  of  fission  activity  collected  on  filters  was 
discussed  la  great  detail  ia  Bepcrt  I  of  Contract  *28-099  ac-405.  A  leas  de¬ 
tailed  discussion  of  the  procedures  will  he  given  in  this  report. 


3.2  ExocgduTB  £ax  Isat  2 


3.3  Procedure  for  Test  J 


On  the  basis  of  a  meeting  held  at  Kvajalein,  prior  to  Teat  X,  an 
improved  procedure  waa  adopted  for  the  radiochemical  analysis  of  filter  papers. 
This  procedure  is  given  in  Table  2. 

.  7or  reference  purposes  the  detailed  analytical  procedure  aa  actually 
followed  by  the  chemists  in  the  laboratory  is  given  in  Sub-section  6.11,  This 
procedure  was  carefully  followed  at  all  three  analysis  stations. 

H  6  UsJ4'll 
by 
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3.*i  Procedure  for  Test  Z 


Prior  to  Teat  Z  another  meeting  was  held  at  Xwajalein,  where  an  im¬ 
proved  radiochemical  analysis  procedure  to  lie  followed  during  Teat  Z  was  agreed 
upon.  This  was  baaed  on  the  experience  gained  in  the  prior  teste.  The  ana¬ 
lytical  procedure  for  filter-paper  analysis  used  in  Test  Z  is  given  in  Table  3* 

The  detailed  procedure  as  followed  by  the  chemists  in  the  laboratory 
is  given  in  9nb- sect ion  6.12. 

3.5  limitation  of  the  Analytical  Prggfldazfifl 
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4.0  RESULTS 


4.1  ANALYTICAL  RESULTS 

4.11  General 

The  radiochemical  analysis  of  activities  collected  on  ground  fil¬ 
ters  was  carried  out  along  with  air— borne  filter  analysis.  The  rs- 
eultc  presented  are  for  ground  filters  alone.  The  combined  results 
are  presented  and  discussed  In  detail  in  Report  1  Contract  W28-Q99 
ac-405* 

The  reeults  of  all  ground  filter  analysis  for  Teat  X,  T,  and  2  are 
presented  in  Table  4,  Table  5*  and  Table  6,  respectively.  The  per 
cent  activity  in  a  fraction,  or  the  yield,  is  defined,  as  100  times 
the  ratio  of  the  counting  rate  for  a  given  fraction  to  the  counting 
rate  for  the  gross  leach,  both  expressed  for  the  entire  sample. 

During  Test  X  no  gross  leach  measurements  were  made,  and  therefore, 
ratios  of  the  activity  of  fractions  are  presented  instead  of  yield 
pare ant age a. 

The  station  at  which  the  filter  paper  was  exposed  is  indicated  by  the 
index  letters  of  the  filter-paper  number.  These  index  letters  ore 
Identified  in  Table  ?.  The  ground-filter  papers  from  Kvajalein  and 
Guam  were  analyzed  at  the  respective  field  laboratories  at  these  lo¬ 
cations,  while  all  other  papers  were  analyzed  at  the  Hickam  field 
laboratory. 

4.12  Yield  and  Ratio  Curves 
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TABU  9 


TABLE  10 

c^cmrgp  RAPOK-TEQSOajaATiaS 


Station 

Dates 

Ho.  of  filter  Decay 
Purree  Anal'/ged. 

Average  Taloa 
Activity  Ratio.  (S) 

Radon  Itlj ) 

Tkoron  (ni) ) 

SPOKAHE 

25  April  48 
to 

20  June  48 

78 

35-4 

54,  B 

COLD  BAT, 
Alaska 

26  .April  48 
to 

6  June  43 

20 

37-6 

58.4 

MARCH  HELD, 
California 

22  Jkpril  48 
to 

4  Juno  48 

26 

26-7 

40.5 

-  25  - 


5,0  CONCLUSIONS 


The  conclusione  to  be 
paper  coUecfcion^ 

drawn  ,  —  ,  , - — — 

thie  reaaon  aone  of  the  conclusions  given  below  are  also  given  ana  in  bqbb 
cnees  extended  in  Heport  I  of  Contract  W2&-Q99  ac-405* 


6.0  AJPKHDIX 


6.1  DETAILS  OP  AHALYTICAl  PROCSDPKBS 


30  - 


Jig.  10 


Note! 


TRAC2R1AB  E-8  JILTHATION  APPARATUS 


h- H 


J^rex  glass  tube 


Glass  projections  for 
attaching  springe 


Fritted.  Glass 
Disc 


Pyrex  Glass 

Funnel 


field  experience  Indicated 
that  rubber  bands  were  More 
satisfactory  than  springs  for 
holding  the  two  pieces  tightly 
together.  Springs  do  not  hold 
the  pieces  tightly  enough  to¬ 
gether  to  prerent  Borne  of  the 
precipitate  from  spreading 
out  between  the  bearing  sur¬ 
faces. 


Ground  glass  bearing 
surface e  around  edges 


Pllter  paper  Is  placed 
here 


If  used  with  a  Fisher 
Filtration  apparatus  in¬ 
stead  of  a  suction  flask, 
this  tube  should  be 
lengthened  so  that  It 
fits  well  into  the  re¬ 
ceiving  vessel.  Other¬ 
wise  considerable  fil¬ 
trate  is  lost  due  to 
filtrate  spattering. 
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PLANCHET  ASSEMBLY 


Sleeve  in  position, 
to  slip  over  planchet 


Jllter  paper 
with  ppt. 

— 

Planchet 

=tr 

«  |\D 

trjn 
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2.  IBTBOHICTIO* 


This  report  la  concerned  with  Item  IT  of  Contract  W2&-099  ac-b07» 
entitled  "long  Benge  Planning  and  Consultation  Phase*.  The  reports  on  the 
training  phase,  monitoring  field  phase,  and  chemical  analysis  phase  hate  been 
submitted  as  Reports  2,  II,  and  III,  respectively,  of  the  present  contract. 
Item  IT,  the  subject  of  the  present  contract,  is  quoted  below: 


*The  contractor  will  furnish  (50)  copies  of  a  final  report  on 
an  evaluation  and  recommendation  of  the  entire  radiological  monitor¬ 
ing  problem  and  will  make  recommendations  for  procedures  to  bs  fol¬ 
lowed  in  the  event  that  a  similar  project  is  initiated  at  some  future 
date,  this  will  involve  a  study  of  the  equipment  requirements,  qual¬ 
ifications  of  required  personnel,  time  required  to  train  personnel, 
method  of  reaording  and  reporting  of  radiological  data,  methods  of 
analysis  of  radioactive  samples  and  any  other  studies  which  are  deemed 
to  be  necessary  for  a  complete  staff  Btudy  of  monitoring  radioactive 
contamination. 1 


The  first  portion  of  thiB  report  describee  the  automatic  recording 
equipment  which  was  installed! 

SHUSH  The  dally  averages  of  the  data  obtained  from  these  installations  are 
swSSrised  and  evaluated.  Recommendations  with  respect  to  improvement  of  the 
equipment,  further  usage  and/or  discontinuance,  ar*  given.  The  monitoring 
data  which  were  the  result  of  the  collection  on  filter  paper  of  fission  prod¬ 
ucts  contained  in  the  air  are  evaluated  from  an  overall  point  of  view.  Similar 
evaluation  with  reconnendations  for  improvement  hae  been  made  for  the  auxiliary 
counting  equipment  which  is  required  to  monitor  these  filter  papers.  The  types 
of  errors  which  resulted  from  the  routine  reporting  and  recording  of  thi#  radlo- 
logical  data  are  listed  and  the  means  for  reducing  these  errors  to  an  absolute 
minimum  through  equipment  redesign,  personnel  training,  revision  of  the  data 
sheets,  end  certain  procedural  changes  are  enumerated. 


The  problem  of  airborne  contamination,  which  was  due  to  the  passage 
of  certain  of  the  aircraft  stationed  at  Xwajaleln  and/or  Guam  through  the 
atomic  cloud  during  the  Pitevilliam  tests,  is  considered  in  detail. 

An  overall  evaluation  of  the  entire  radiochemical  program  and  the 
recommendations  pertaining  thereto  are  given.  This  evaluation  is  considered 
from  two  points  of  view:  (a)  with  respect  to  the  chemical  procedures  which 
were  actually  used  during  the  fitawilliam  tests  and  shortly  thereafter,  and 
(b)  with  respect  to  radiochemical  procedures  which  should  evolve  following 
further  research  and  development.  In  the  latter  case  the  practical  limits^ 
tlonB  due  to  the  complexity  of  the  problem  and  the  low  level  of  radioactiv¬ 
ities  to  be  expected  are  enumerated, 

finally,  the  errata  in  previously  published  reports  of  this  series 
which  pertain  to  work  done  under  A 7  Contracts  ¥28-099  ac-405  and  ac-407  are 
11 e ted. 
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3,1  Automat le  Recording  i'leXA  Monitors 

The  ground  radiological  monitors  automatic ally  recorded  the  count¬ 
ing  rate  due  to  the  activity  _ 

| which,  consisted  primarily  of  a 

battery  of  mu  mi  nested  Ini,  in  . 1 1  I  n  impulses 

were  fed  into  a  General  Radio  counting  rate  meter  which  in  turn  actuated  an 
Saterline-Angus  recorder.  JHI the  Geiger  counter  impulses 
actuated  &  standard  scaling  unit  and  the  total  number  of  counts  divided  hy 
were  automatically  recorded  on  a  Traffic  counter  at  15  minute  intervals.  The 
details  of  this  instrumentation,  together  with  recoinnendations  for  improvement, 
are  given  in  full  in  Reports  1  and  11  of  Air  force  Contract  W28-Q99  ac~407. 


jrfHi  ninei«nl  monitors  consisted  of  a  Wells  Survey 
high  pressure  ionization  chamber  whose  data  were  recorded  by  means  of  a  heeds 
and  Bortbrup  Speedomax  recorder.  The  details  of  this  equipment  are  similarly 
described  in  the  above  mentioned  reports. 


3.11  Summary  of  Data  and  Conclusions 


The  data  in  figures  1  through  3  are  summarized  in  Table  1  irfiere 
the  degree,  of  reliability  of  the  indications  for  these  tests  is  stated.  An 


I  HuayfL,  ZaJ 

Ublte-  I  J  J  ky 

‘  _ _  ' 
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The  filter  paper  employed  in  this  unit  was  an  8x18*  sheet  of 
Chemical  Warfare  75.  This  filter  paper  was  far  more  satisfactory  from  a  radio¬ 
chemical  point  of  view  than  the  Air  Material  Type  8;  further,  it  appears  to 
have  a  considerably  greater  retentivity  for  fine  particles  and  ia  as  yet  suf¬ 
ficiently  porous  to  allow  quite  high  flow  rateB.  The  primary  disadvantage  of 
thie  filter  paper  is  its  asbestos  and  uranium  content.  It  is,  therefore, 
recommended  that  research  and  development  work  be  undertaken  to  devise  a  filter 
paper  for  both  routine  purveyance  and  Sandstone  type  tests  which  would  have 
essentially  the  seme  properties  as  the  75  paper  except  that  it  would  be  of  an 
ashless  nature  or  completely  soluble  in  Borne  non- aqueous  solvent,-  and  its 
uranium  content  would  be  essentially  zero.  It  is  further  believed,  as  de¬ 
scribed  in  Section  5«?91  of  this  report,  that  the  porosity  of  this  paper  can 
be  improved  to  a  considerable  degree  and  yet  its  retentivity  for  these  radio¬ 
active  substances  would  be  at  least  as  great  as  the  75  paper. 

3.22  Airborne  Collection 

This  unit  consisted  of  an  especially  prepared,  air  scoop  which  was 
attached  to  the  rear  belly  gun  turret  of  B-29  airplanes.  These  air  scoops  were 
designed  to  hold  duplicate  18x8”  filter  papers.  It  is  believed  that  by  appro¬ 
priate  redesign  of  these  scoops  the  efficiency  of  collection  using  the  75  paper 
can  be  improved  by  approximately  a  factor  of  four.  This  can  be  done  by  taking 
advantage  of  both  Venturi  and  Eamjet  effects.  It  is  further  recoroaended  that 
the  redesigned  air  scoops  bs  placed  in  a  location  where  no  air  passing  through 
the  air  scoop  touches  the  airplane,  and  that  the  air  3coop  consist  of  a  plastic 
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disposal  unit,  if  possible,  Seeping  these  factors  in  Bind,  it  is  also  recom¬ 
mended  that  the  air  scoop  be  positioned  where  air  flow  is  maximum. 


She  type  of  filter  paper  used  in  these  teeta  was  the  Chemical 
Warfare  T5.  She  description  and  recommendations  for  the  improvement  of  this 
pagaer  are  given  in  the  previous  section. 


3.23  Filter  Paper  Routine  Monitoring  Eculoment 

This  equipment  consisted,  of  a  large,  thin-walled,  all-glass  Geiger 
tube,  a  cylindrical  lead  shield  (the  purpose  of  which  was  to  reduce  the  back¬ 
ground  count),  and  a  coaxial  cable  to  attach  the  tube  and  its  lead  shield  to  a 
scaler.  The  details  of  these  individual  items  are  given  in  Reports  I  and  II  of 
a  Contract  H28-099  ac-407. 


3.231  The  Wrap-Around  Counter 

The  wrap-around  counter  is  sin  all-glasB  G-M  tube  approximately  20" 
long  and  1-3/4“  in  diameter.  Its  diameter  is  Buch  that  the  18x8"  filter  paper 
Just  wraps  around  circumferentially.  The  wall  thickness  of  these  counters  was 
Supposedly  30  mg/cm^.  However,  numerous  counters  have  now  been  broken  open  and 
the  wall  thicknesses  determined.  They  have  been  found  to  vary  between  50  and 
200  mg/cnr.  In  view  of  this,  it  is  apparent  that  it  is  extremely  difficult  to 
correlate  beta  ray  measurements  made  with  one  counter,  with  respect  to  another . 

The  fill  of  these  counters  is  unknown,  but  sufficient  information  is  available 
to  state  that  either  the  majority  of  the  counters  are  slow  leakers  or  they  have 
a  finite  shelf  life;  due  to  apparent  absorption  of  quench  gas  on  the  cathode 
surface,  the  overall  life  of  these  counters  1b  apparently  less  than  loB  counts. 

It  ia  therefore  obvious  that  further  work  must  be  done  to  develop  a  satisfactory 
counter  for  this  purpose.  It  is  to  be  recommended  that  this  counter  be  of  all 
metal  design  and  have  a  wall  thickness  less  than  50  mg/cm2.  Thin  Dural  or 
stainless  steel  meets  this  specification.  They  should  be  filled  at  greater  than 
atmospheric  pressure  bo  that  the  rigidity  and  ruggedness  of  the  counter  will  be 
maximal  and  are  nearly  independent  of  the  fabrication  materials.  Fills  must  be 
developed  which  do  not  result  in  a  finite  shelf  life,  and  the  counter  life  should, 
be  greater  than  10®  counts.  The  use  of  a  thin  metal  foil  for  the  sensitive  area 
will  enable  the  counters  to  be  manufactured  with  very  reproducible  and  constant 
wall  thickness.  These  factors  will  result  in  counters  of  constant  sensitivity 
and,  therefore,  data  obtained  with  one  counter  will  b*  useful  in  evaluating  data. 

•  obtained  with  another. 


3-232'  The  Lead  Shield 

The  purpose  of  the  lead  shield  was  to  reduce  the  coanic  and  local 
radiation  background  and  to  provide  a  rigid  mount  for  the  G— M  tube.  Unfortunate 
ly  the  majority  of  tha  lead  shields  in  use  were  contaminated  with  radioactive 
lead  and  therefore  the  reduction  in  cosmic  and  local  radiation  wee  not  nearly 
ao  large  ae  one  would  expect.  This  shield  was  so  constructed  that  it  was  ex¬ 
tremely  difficult  to  insert  the  filter  paper  in  a  reproducible  fashion  and  to 
prevent  contamination  of  the  tube  by  the  more  active  papers.  It  is  recommended 
that  these  shields  be  redesigned  with  the  above  views  in  mind  after  the  new 
wrap-around  counter  is  developed. 
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3.233 


therefrom.  This  procedure  was  followed  in  certain  of  the  stations.  Pertinent 
data  from  the  stations  which  reported  such  collections  are  given  in  Table  2. 


3.25  Air  and  Ground  Tllter  Paper  Monitoring  Data 


Graundfilterpaparsweraexpoaed  in  blower®  In  such  a  way  that 
approximately ■■■■■■■HHPHli  passed  through  an  8x18*  sheet  of 
Chemical  Warfare  Paper  75  in  the  "ARC*  installation.  The.  installations  within 

^ )9  ^ 

-  18  -  ^  ^7>"  , 


In  summary,  If  one  were  to  evaluate  the  strategic  Importance  of  all  ground 
monitoring  procedures  from  the  point  of  view  of  routine  purveyance  undertaken 
in  the  Fitzwillia®  operation,  plus  any  conceivable  improvements  which  axe 
obtainable  during  the  next  few  years ,  it  is  believed  that  for  routine  surveyonce 
and  future  testB  airborne  collection 


3.3  The  Recording  and  Reporting  of  the  niter  Paper,  flats 

The  data  sheets  and  the  messageforms  for  recording  and  reporting 
the  radiological  data  obtained  during  the  Fitzwilliam  operation  are  reproduced 
on  pages  30  to  39  of  this  report.  In  general,  this  procedure  worked  quite  well, 
but  in  order  to  ascertain  both  the  accuracy  of  the  operators  in  recording  the 
data  and  the  overall  general  usefulness  of  the  data  sheets  themselves,  a  detailed 
study  has  been  made  of  all  of  the  original  data  sheets  which  pertained  to  all  of 
the  ground  and  air  filter  papers, 

3.31  The  Types  of  Errors 

The  error  made  by  the  personnel  are  summarized  in  Table  4,  according 
to  at&tiona.  An  inspection  of  this  table  shows  that,  except  for  certain  locations, 
a  relatively  small  percentage  of  total  srrors.  were  made  considering  the  intensity 
of  the  operations  during  the  Sandstone  tsstB,  Those  locations  which  showed  by 
far  the  highest  percentage  of  errors  were  certain  of  the  United  States  Steamships, 
This  la  not  an  unexpected  finding  in  view  of  the  operational  difficulties  aboard 
these  ships  plus  the  fact  that  the  operators  on  the  ships  did  not  receive  the 
full  course  given  at  Fairfield  Suisun  which  is  described  in  Report  I  of  Af  Contract 
V28-Q99  ac-407.  With  the  view  towards  improvement  in  the  data  sheets,  in  the 
material  to  be  presented  in  a  course  of  Instruction  to  possible  operators  for 
either  routine  surveyanee  or  further  tests,  and  in  the  equipment  to  obviate 
possibilities  of  error,  it  is  of  interest  to  list  the  kind  of  errors  found.  For 
convenience,  these  errors  are  broken  down  into  four  groupings  which  are  identical 
to  the  column  headings  of  Table  4. 


S  E  CB£T 


Time  at  which  filter  paper  was  Inserted  into  filter  assembly 


Bay  Month  Hour 
(GOT)  (OCT) 


Lenth  of  exposure  of.  filter  paper  in  minutes... 


•Octant  of  point  at  which  filter  paper  was  inserted. 


Latitude  when  filter  paper  was  inserted. 


Longitude  when  filter  paper  was  Inserted. 


Altitude  of  aircraft  during  exposure. (Express  in  terms  of  feet  and  indicate 
co-ordinates  where  altitudes  were  changed  during  the  period  the  filter  paper 
wae  exposed)  ,  — 


Octant*  of  point  at  which  filter  paper  was  extracted. 


Latitude  when  filter  paper  was  extracted. 


Longitude  when  filter  paper  was  extracted. 


•Octant  will  he  determined  from  the  following  table: 


Worth  Latitude 

0°W  to  90°W . 0 

90  °¥  "  180° W . 1 

180°W  "  90°1 . 2 

90°E  "  0°E . 3 


0°V  to  90°w . 5 

90°W  *  180°¥......6 

180  °E  "  90°E . 7 

90°E  "  0°E . 8 


STATION 


OPERATOR 


SCALER  HO. 


Time  Time  Time  Time  Scaler  Reading  Total  Counts 

Ff  on  FP  off  Start  Ot.Stop  Ct.  Register  lights  Counts  per  Min. 


Note;  The  background  count  is  to  be 
a  count  obtained  for  an  unexpo aed 
sheet  of  filter  paper  selected  from 
the  interior  of  the  pile  and  measured 
during  the  day  the  exposed  paper  is 
measured . 


Background  count 

Counts  per  Minute_ 

Het  Count 
Counts  Per  Minute 


The  above  net  count  is  transmitted 
directly  as  obtained  and  not  coded. 
Negative  net  counts  to  be  designated 
by  000. 


t 


TijtTA  aMKt.fi  n-B  asuaa  (ha)  act  TB&reic  oouhteb  (tb) 

Station _  Data _ Time  PICT  to 

EA 

Operator  Instrument  t  Type  TB  Ho,_ 

Ship  Stations  Only  -  Position  and  Course t _  _ 


font  #1 


OKT 


1 

2 

3 

ft 

Beading 

Scale  factor _ 

At. Counts  t>er  Min. 

..<&*« _ 

i. 


2. 


3. 


4. 


5- 


6. 


7. 

8. 


9. 


10. 


XI. 


12a _ _ _ __ _ _ _ 

Column! 

1  =  Estimated  average  reading  of  Ee terllne-Angus  recorder  expressed  as  a  decimal 

over  period  of  one  hour  or  stamped  hourly  reading  of  traffic  Counter. 

2  =  Scale  factor  for  TB  Is  1.07.  Scale  factor  for  EA  is  setting  of  Scale 

Selector  Switch. 

3  i  Multiply  Column  1  by  Coluan2  to  nearest  whole  number. 

ft  =■  Tlrat  two  figures  from  Column  3  roundel  to  nearest  significant  figure. 

Third  figure  designates  number  of  figures  In  Column  3  less  one. 


Example: 


For  XA  -  Column  1 * 

.81 

Column  2  =  6000 

for  TB  -  Column  1  - 

y*6 

Column  2  *  1.0? 

Column  3  ' 

4860 

Column  4  =  493 

Column  3  ' 

370 

Column  4=  372 
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T 


Form  #2 


STATIC® 


DATA  SHEET;  IILTER  PAPER  EQUIPMENT 

DATE _ TIKE _ GMT  to_ 


GMT 


GEERATOR 


SCALER  NO. 


FILTER  EQUIPMENT  NQ._ 


SHI?  STATIONS  ONLY;  POSITION  AND  COURSE 


1 

2 

34  5  6  7  8  9 

10 

IP 

No. 

Time 
IP  on 

•Mao  Tima  Tima  Scaler  Heading  Total  Counts 

FP  off  Start  Ct.  St on  Ct.  Register  Lights  Count*  Per  Min 

Code 

1 

2 

\ 

# 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


* 


Column 

1  Filter  paper  number  recorded  on  paper  prior  to  Inserting  in  filter  equipment. 

2,3  Time  of  Inserting  and  removing  paper  in  filter  equipment.  Three  houra  is 

normal  time  except  for  designated  stations  which  will  change  filters  every  hour. 
4,5  Time  of  count  while  wrapped  around  G~K  tube.  Count  should  be  taken  for  15  min, 
6,7  Register  reading  and  total  of  interpolating  lights  on. 

8  Multiply  column  6  x  64  and  then  add  column  ?. 

9  Divide  column  8  by  . time  of  count  (column  5  -  column.  4). 

10  First  two  figures  from  column  9  rounded  to  nearest  significant  figure.  Third 

figure  designates  number  ox  figures  in  column  9  less  one.  * 


Example :  Colunn  1 
2 
3 


31  Column  4  0900.14 
0312  5  0915*18 

0612  6  15 


Colunn  7  40 

8  1000 
9  6? 

10  6?1 


Filter  papers  with  counting  rates  of  at  least  twice  background  shall  be  sent  to 
Honolulu  base  immediately, 

let 
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STATION _ 

HO _ TIME 


fora  #3 


CAT.TTgUTTOW  TUfA  SKpiT 

DATE _ OPERATOR _ STANDARD  BO. _ INSTRUMENT  TYPE 

__(0MT)  LINE  2TEEQUENCY _ CYCLES  LISE  VOLTAGE  V  TV* _ 


Tor  TR;  Standard  Heading  (15  min)  at  threshold  plus  75  rolt s  ...  CPH 

64  x  TR  Reading  a  eounts/min,  (CFH)  Reading  with  Btd.  at  TV  plus  125  ▼.  -PPM 
15 


Tor  EAi  Average  standard  recorder  reading  (15  ain)  as  decimal  at  threshold  plus 

75  volts. _ Scale  Selector  setting _ CM 

Average  standard  recorded  reading  (15  ain)  as  decimal  at  threshold  plus 

125  volts _  Scale  selector  Betting _ J3PM 

Average  recorder  reading  x  scale  selector  aetting=  counts/mln. 


Tor  Wrap-Around  Counter:  15  minute  standard  count  at  threshold  plus  75  volts. 

Start  time _ Stop  time _ Register  Reading _ 

Lights  _  CPM 

15  minute  standard  count  at  threshold  plus  125  volts. 

Start  time _ Stop  time _ Register  Reading _ _ 


Lights _  _ CPM  Code 

Counta/min  (CPM)  =  Register  reading  x  64  4  Llgrta 

Time  In  minutes 


Data  for  only  one  Instrument  shall  he  recorded  on  this  sheet  which  contains  space  . 
for  one  set  of  calibrations  (12  hours).  Variation  between  counting  rate  at  thresh¬ 
old  plus  75  volts  and  threshold  pluB  125  volts  in  excess  of  20$J  must  be  investi¬ 
gated.  If  reason  for  deviations  is  not  explainable,  or  if  repair  assistance  Is 
required*  the  repair  base  station  shall  be  contacted.  Copies  of  all  communicationB 
to  Repair  Rase  shall  be  sent  to  Hololulu. 

Do  not  operate  at  voltage  in  excess  of  threshold  plus  75  volts  except  as  required 
for  calibration. 


“'Starting  or  Threshold  Voltage 


MESSAGEFORM 

MESSAGE  CENTER  NO. 

TRANSMITTING  MEANS 

CRYPTOGRAPH  OR  CLEAR  TEXT 


SIAWLW.  PREOMHCS 


I  TRANSMISSION  INSTRUCTIONS 


EXEMPT  OPERATING  SIGNALS 


ORIGINATOR  DATE-TIMS  GROUP 


GROUP  COUNT 


SPACE  AMOY X  tOR  SIGNAL  CENTER  OtfLr  , 


FROM :  (OriptnoIOf) 


ACTION  TO: 


SECURITY  CLASSIFICATION 


PRECEDENCE  FOR 
ACTION  I  inroRWATKW 


□  ORIGINAL  MESSAGE  _ 

REFERS  TO  ANOTHER  MESSAGE 

IOOTTI  PI  CATION  I  CLASSIFICATION 


INFORMATION  TO: 


□  cm  mini  cm  cm  rm 
cm  cm  cm  cm  cm  cm 
cm  cm  cm  cm  cm  cm 
cm  rm  cm  cm  cm  cm 
cm  cm  cm  cm  ees  me 


SECURITY  CLASSIFICATION  • 


ORIGINATING  AGENCY— 


AUTHORIZATION - 


DATE-TJKt  CROUP  I  OFFICIAL  TffU 


PAGE  OF 


WO  AGO  foam  44  4 
t*  ism  1 1 is  1  l-lOo 


This  form  supfrtede*  WD  AGO  Form  tl-lW,  23  Auc  41, 
mad  WD  AGO  Form  80J,  IS  Hu  43,  *hidr  fcr*  ableist*. 


B.  S.  MUWMW  MlirtlU  or/ICS 


s4^|et 


Message  Form  2  -  Automatic  Recording  Device  Reports  and  Ground-Air  Filter 
Observation  Report 

(Report  to  be  Bade  every  12  hours.) 

ho.  or 

SgQPETCS  DIGITS  DATA 

1  1  International  Meteorological  Organization  List 

Z  3  Weather  Station  International  Index  Bumber 

3  6  Date-tine  group  (GMT)  at  termination  of  12  reading* 

reported 

h-15  3  Bach  3  digits  for  one  of  the  12  readings  reported. 

One  at  the  end  of  each  hour 

16  3  Three  zeroe  indicating  the  end  of  the  automatic 

recording  device  report,  ,At  etatlona  with  no 
ground-air  filters,  this  will  mark  the  end  of  a 
message. 

17-28  3  Ground-air  filter  report.  Filter  readings  in  per 

minute.  Wien  number  of  filters  is  less  than  12, 
the  remaining  boxes  through  28  will  be  filled  with 
zeros, 

29  3  Three  zeros  indicating  the  end  of  filter  readings 

30  3  Background  readings  for  filters 

TOTAL  91 

Hotel  Where  a  given  station  Is  equipped  with  only  one  of  the  above 
instruments,  i.e., either  an  automatic  recording  device  or  a  ground- 
air  filter,  but  not  both,  the  message  form  blanks  allotted  for 
entering  data  of  the  missing  instrument  will  be  filled  in  with  zeros. 


T 

Message  JFom  fz  Supplemental  Instruction  Sheet  for  Automatic  Becordiag 
Device.  Reports  and  ground.  Air  Jilter  Observation  Report, _ 

The  following  message  sequence  Is  to  be  transmitted  by  each 
station  at  twelve-hour  intervals.  The  two  twelve-hour  report  periods 
jwgr  be  selected  to  suit  the  convenience  of  the  station,  but  once  selected 
mist  not  be  changed. 

Sequence  1 — 1  digtt~The  International  Meteorological  Organic- 
tion  list  number  is  to  be  obtained  from  the  Air  Weather  Service  officer. 

Naval  Aarcloglcal  officer  or  the  Weather  Bureau,  office  at  the  station. 

Sequence  2—3  digits — is  the  weather  station  international  index 
number  assigned  to  the  station  and  may  also  be  obtained  from  the  above- 
mentioned  officers. 

Sequence  3—6  digits— is  the  date-time  group.  The  firet  two  figures 
are  to  be  the  GMT  day  of  the  month  at  the  end  of  the  observation  period 
being  reported  and  the  remaining  four  figures  are  to  be  the  time  in  Greenwich 
Mean  Time  at  the  end  of  the  period  of  observation.  GMT  may  be  obtained 
from  the  AVS,  Aerological  or  Weather  Bureau  Officers.  GMT  must  be  used  for 
recording  all  data. 

Sequence  4  to  15 — 12  groups  of  J  digits  each — to  be  used  for  report 
on  automatic  recording  device.  Enter  in  each  group  of  3  digits  the  coded 
data  for  each  hour  of  the  preceding  twelve-hour  period.  Enter  the  coded 
data  for  the  first  hour  in  the  first  group  and  so  on.  If  no  data  is 
available  during  one  or  more  of  the  one-hour  periods  due  to  equipment  failure, 
or  other  causes,  the  code  999  must  be  inserted  in  the  appropriate  group.  The 
same  code  999  must  also  be  inserted  in  the  appropriate  group  for  the  hour 
lost  during  calibration  and  testing. 

Sequence  16--3  digits— consists  of  a  group  of  three  zeros, 
indicating  the  end  of  the  report  on  the  automatic  recording  device, 


Message  Ion  #2  Supplemental  Instruction  Sheet  for  Automatic  Recording  Device, 
Benorte  and  Ground  Air  I'll  ter  Observation  Report.  _  _ _ _____ 

Page  2 

At  stations  with  no  ground,  air  filter b  thia  will  mark  the  end  of  the 

message,  and  the  observer  will  so  notify  the  communications  officer. 

Sequence  1?  to  28 — 12  groups  of  3  digits  each — to  be  used  for 

report  on  ground  air  filters.  The  code  data  for  each  measurement  of  a 

filter  Is  to  be  inserted  in  the  group  corresponding  to  the  last  hour  in 

which  the  filter  was  In  the  blower  unit.  The  other  hours  are  to  be  Indicated 

by  filling  the  appropriate  groups  with  000. 

Example  X.  A  filter  is  in  the  blower  unit  for  three  hours. 

It  will  be  reported  by  two  groups  of  000  followed  by  the 
group  containing  the  coded  data  for  that  filter. 

■*  Example  II.  Filters  are  removed  from  the  blower  unit  every 
hour.  Each  group  will  then  contain  the  coded  data  for  a 
filter. 

For  stations  required  to  submit  filter  reports  at  regularly  scheduled  intervals, 
missing  data  due  to  equipment  failure  is  to  be  Indicated  by  the  group  999 
inserted  in  the  hour  group  which  would  ordinarily  contain  the  data  for  this 
measurement  period.  If  less  than  the  required  number  of  filters  are 
measured  during  tlae  twelve  hour  period,  due  to  causes  other  than  equipment 
failure,  the  unused  groups  are  to  be  filled  with  000.  It  is  of  the  utmost 
importance  that  no  group  be  left  empty. 

Sequence  29 — 3  digits— consists  of  three  zeros  indicating  the 
end  of  the  ground  air  filter  readings. 

Sequence  digits— Insert  here  the  coded  data  for  the 

measurement  made  on  an  unexposed  sheet  of  filter  paper  selected  from  the 
interior  of  the  pile  of  blank  filter  sheets.  This  measurement  is  to  be  made 
at  a  convenient  time  within  the  twelve  hours  covered  by  the  report  on  ground 
air  filters. 


Message  Tom  1  -  Aircraft  Observation  Report 

ho.  or 

SEQUENCE  DIGITS  DATA 

1  1  International  Meteorological  Organisation  List 

(1  thru  -  ) 

2  3  Weather  Station  International  Index  Humber 

3  4  Test  Sample  Humber,  arbitrarily  and  aerially  assigned 

by  station  beginning  with  #01- 

4  6  Date  Time  Group  at  beginning  of  aircraft  observation 

(GMT) 

< 

5  3  Length  of  observation  in  minutes. 

g  1  Standard  Code  Humber  for  the  Octant  of  the  Globe 

at  beginning  of  observation 

7  4  Latitude  of  aircraft  at  time  of  beginning  of  observation. 

8  4  Longitude  of  aircraft  at  time  of  beginning  of  obser¬ 

vation  (hundred  digit  will  be  understood  by  reference 
to  Octant  and  will  not  be  included  in  measage) 

9  2  Altitude  of  aircraft  during  observation  in  thousands 

of  feet 

10  1  Standard  Code  Humber  for  the  Octants  of  the  Globe 

at  conclusion  of  observation 

11  4  Latitude  of  aircraft  at  time  of  conclusion  of  observation. 

12  4  Longitude  of  aircraft  at  time  of  conclusion  of  observation 

(hundreds  digit  will  be  understood  by  reference  of  Octant 
and  will  not  be  included  in  message) 

lj  l  Wrap-around  net  rate  per  minute  in  code 

TOTAL  40 

This  form  may  alBe  be  used  by  Haval  craft  equipped  with  ground  air  filter. 
Weather  station  designators  will  be. assigned  a  designator  beginning  with 
List  Ho.  9* 


MESSAGEFORM 


MESSAGE  CENTER  NO.  .TRANSMITTING  MEANS 


TRANSNSSIOM  1JU7RLUCTIOK3 


cryptograph  or  clear  text 


OltlOWATO* 


EXEMPT  L  OPERATING  SIGNALS 


1  GROUP  COUNT 


FROM;  (OripiMfor) 


SPACE  ABOVE  FOR  SIGNAL  CENTER  ONLY  L 


SECURITY  CLASSIFICATION 


PRECEDENCE  FOR 
ACTOH  I  IWtfflMATWK 


INFORMATION  TO; 


□  □=□ 


□m 

□  rm 


□  OBISJNAL  MESSAGE  _ 


flEFERS  TO  AKOTHER  MESSAGE 
I  numncATioN  I  OAsaneATioM 


m  □ 


m  □ 


cm  □ 


cm  □ 


WO  AGO  FORM  4  4  ICO  'lunonunifxfseae*  wu  auu  nm  ii-isn,  e>  Aug  m, 
19  JIN  1  H  5  1  *  *“  *  OO  mu  4  WO  AGO  Fptoi  801,  12  Mir  43,  which  are  obsolete- 
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This  form  supersede*  WO  AGO  Form  11-158,  23  Au|  <1, 


II— MNl*l  V.  *»  tovcRMNtNr  miiiAf  ornu 


JaJtCfieA  by  fib  ?  t~  & 


£  m 


3.311  Numerical  Errors 


These  are  all  errors  which  resulted  in  Incorrect  listing  of 
gross,  net,  or  "background  counts  per  minute  on  the  data  sheets.  They  are 
primarily  simple  arithmetical  errorB,  as  follows: 

Errors  in  multiplication,  division,  addition,  or  subtraction. 

Division  by  incorrect  time  interval  due  to  the  continued 
usage  of  the  time  interval  for  the  previous  paper. 

Division  by  an  unaccountable  time  interval  while  another 
counting  time  interval  is  listed  on  the  data  sheet. 

In  certain  instances  the  filter  papers  were  too  active  to 
measure  and  only  a  portion  of  the  paper  was  used.  This  resulted  in  two  errors: 
(a)  the  readings  were  divided' by  the  fraction  of  paper  counted  before  the  sub¬ 
traction  of  background,  and  (b)  the  net  counting  rate  was  not  divided  by  the 
fraction  of  paper  at  all. 

The  reading  was  multiplied  by  64  which  was  then  entered  as  the 
register  reading  and  was  again  multiplied  by  64  to  give  the  counting  rate. 

Powers  of  10  errors,  e.g.  recording  36600  instead  of  j660. 

Direct  addition  of  the  Interpolate  values  to  the  register  read¬ 
ing,  followed  by  multiplication  by  64. 

numerical  errors  in  the  background  computation  which  thus 
affected  the  net  counts  per  minute. 

Failure  to  reset  register  after  each  reading  and  neglecting  to 
subtract  the  previous  reading  which  resulted  in  a  cumulative  count.  This  is 
especially  true  in  decay  data. 

Neglecting  to  list  on  the  original  data  sheets  groes  count 
and/or  register  plus  interpolate  light  readings  and  listing  only  net  counts 
per  minute. 

Copying  errors  in  transposing  data  from  computation  sheets  to 

data  Bheets. 

The  rounding  off  of  values  inconsistently  and  incorrectly. (Minor 

error) 

Hairing  use  of  a  slid©  rule  and  listing  data  to  more  than  three 
significant  figures,  (Minor  error) 

Listing  gross  counts  and  bads^jround  counts  to  three  significant 
figures  and  then  listing  net  countB  per  minute  to  six  or  more  significant 
figures.  (Minor  error) 

Ignoring  interpolate  lights  completely.  (Minor  error) 
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The  primary  source  o f  these  numerical  mistakes  is  due  in  part  to 
arithmetical  computations  which  are  carried  out  by  the  operator,  in  part  by  the 
judgment  required  by  the  operator  In  rendering  decisions  as  to  the  fraction  of 
filter  paper  to  be  counted  or  the  time  interval  to  be  used,  and  in  part  by  not 
carrying  out  specific  instructions. 

The  seriousness  of  these  numerical  errors  is  best  shown  by  Pig,  4 
which  plots  the  fraction  of  the  total  numerical  errors  which  exceed  a  specified 
percentage  error.  An  inspection  of  this  figure  shows  that  42$  of  the  numerical 
mistakes  were  in  error  by  at  least  5$»  22$  were  in  error  by  at  least  10$,  4$ 
were  in  error  by  at  least  20$,  and  1$  were  in  error  by  at  least  50$.  Thus,  it 
can  be  stated  that  en  exceedingly  small  fraction  of  the  total  number  of  errors 
were  of  serious  magnitude. 

3.312  Time  and  Date  Errors 

Time  errors  are  those  errors  which  result  in  an  incorrect  GMT  time 
for  the  collection  or  measurement  of  the  filter  paperB,  as  follows: 

Using  and  reporting  data  in  terms  of  local  time  rather  than  GKT 

time. 


Incorrect  date  which  was  due  to  measurements  during  a  twelve-hour 
interval  starting  in  one  day  and  continuing  into  the  next. 

Time  and/or  date  not  recorded  at  all  on  data  sheets. 

Only  one  time  and  date  given  on  a  data  sheet  hut  data  sheet  used, 
for  more  than  one  filter  paper  which  nay  or  may  not  have  been  measured  consecu¬ 
tively. 

3.313  Coding  Errors 

Coding  errors  are  all  errors  which  resulted  in  the  transmittal  of 
data  which  were  not  identical  to  that  on  the  original  data  sheet.  The  coding 
method  used  was  to  report  the  first  two  significant  figures  and  the  third  flgixe 
represented  the  total  number  of  integers  minus  one.  These  coding  errors  may  be 
aummarized  as  follows: 

Neglecting  to  subtract  one  from  the  total  number  of  integers,  re¬ 
sulting  in  a  ten-fold  increase  In  the  reported  counting  rate. 

The  addition  of  one  rather  than  subtraction,  which  resulted  in 
a  factor  of  one  hundred  increase  in  the  reported  counting  rate. 

No  apparent  correlation  between  the  improperly  coded  numbers  on 
the  Messagefora  with  respect  to  the  net  counts  per  minute  listed  on  the  data 
sheet. 


Intermittent  coding. 

Tailure  to  code  after  instructions  to  begin  coding. 


^bbbbbbbbbbbbbbbbbb 


!■■■■■■■ 


■bbbbbbbbbbmbbbi 


BiBBBBBBPB*BB,BB»BP*Bi"PBB«i"BB*RBSi3ii'*r»i-Brp*3B 
B ■BBBBflfli  JIICBtSaillilJBB'ilJf'Afli  I  1<»K'  Bl  l.  JBBI « I JBBI  U  FL' 

■ ■BBBBBBBBBBBBBBBBflBflBBBBBBBRBBBB&fllBBBBBBBB 

BiiBflfBBBBBBflflflB’:nT:T^*?Brrr.^n’zriiB^K*/il]’4^'fflrBC4>iWIMBBMMPHHHHpHlipilll 

BllBBBBBBBaBBBBB-UiiLia*,SaBUJUilJJBiU^'AaSiBUJI^B=i^B;i;aBBS*ti;ajJ*aJ-B5aBh.UB 


|BtlBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBlBBBBBBBBBBi 


IBBBBBBBBBB 
IBBBBBBBBBM 


BlIBBflflBflRIBflBBBBBBBBBBBBBRflBBRBBBj 
BI1BBBBBBBHBBBBBBBBBBBBBBBBBBBBBBB| 
BlIBBBflaBflaBBBflBBBBBBBflflBBBBBflBBBBHHHHH 
BltBBBBBBBaBBBBBBBBflRBBBBBBBBBBBBflBBRBBBBflB 
BIBBBBBBBIBIBBBaBBglBflBBBBBBBaBBBBBRBBBIfla 
Bl BBBBBBBIBBBBBBBflBBBBBBBBBBflBBBBBBBBflBBBB 
SIBBBBBBBBBBBBBBBBBRflflBBBflBBBBBBBBBflBBBBflfl 
SgaBBBBBBaBBBBBBBBiRflaflflflflBBBaflBBBBBBBaBBB 

■SbEBESb 

■bbbbbb 

BBBBBBBBBBBBBBBflBBBBBBBBBBBBflBBflBBBB 


BEBESSBEEESESSSaSBBBSSESSEESEEBSSEESSE 

iBBBBaaaaaaBBBBBBaBBaaaaBBBBBBaSBBBBBBg 

MBBBflBBaBaBBBBBBBgBBBBBBflBBBBBBBflBBBB 
■■BBBBBBBBBBIBBB  IIIBiaiBBBBBBBBB 


BE  IBB! 

gstisi 

■IIB 


HBBBBBBaiBBBBlBaBBflflBflflgBBRBBBBBBBRflR 

BBBBBBBiiBBBBiBBBBBilililgilllBiBBiB. 

aBBBflflflaSBBBBgBflflBflBMaMiiifiiiHHH 


BflBBBBBBBflBBBflflBBBBB 


BBBBBBBBBI 

BBBBBBBbSi 

aifllBBiBBi 


IB 

IB 


'BBBBBBBI 


::: 


IS! 

iBI 


IKSSUPI 

IBBBBBI 


BBBBBBBBBEBBBBBflflflBBBBB 

BBBiiBBBBBBBBBBBBBBBBBB 

H^^^BBBBBBBBBBBBflflBBBa 
■BBBBBBBflBBBflBBflBB 
■I  aaBBBaaiBBM 

iBBBBBBB  ■■■■■ 
BBBBBBBBBBBBBBBBB 
Hbbbbbbrbbbbbbbbbb 

BBBBBBBBBBBBRBBBBBBBBBB 


bbpbi 
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magnitude  of  integrated  errors  in  percent 


She  coding  of  those  decay  readings  which  should  neither  have 
been  coded  nor  sent. 

Coding  to  only  one  significant  figure,  for  example  3500  coded 
as  h03.  Second  significant  figure  incorrect  because  of  irproper  rounding  off. 
(Minor  error) 

3.314  Miscellaneous  Errors 

These  errors  include  all  miscellaneous  errors,  such  as  numbering 
errors,  data  errors,  etc, 

Numbering  Errors. - 

Numbering  anew  daily,  weekly,  or  monthly,  using  an  identical  set 
of  numbers  repeatedly,  which  makes  Identification  of  the  filter  papers  with  re¬ 
spect  to  fligit  and/or  collection  date  impossible. 

In  a  series  of  filter  papers  from  one  station,  no  numbers  listed 
on  the  papers  but  no  recant  numbers  in  the  aeries  to  assign  to  these. 

Identical  sets  of  numbers  used  for  both  air  and  ground  filter 
papers  at  a  station  and  thus  there  is  no  means  of  distinguishing  between  them. 

Usage  of  alphabetical  designations  with  no  explanation  of  their 

significance. 

Plight  Bata  Err or a. - 

Incorrect  position  end/or  altitude  of  filter  paper  insertion 
Information  due  to  incorrect  oopying  from  previous  sheet. 

Omission  of  position  and/or  altitude  in  flight  data  Bheets. 

Incorrect  recording  of  original  flight  data  pertaining  to  posi¬ 
tion,  time  and  time  interval  of  exposure. 

Other  Errors. - 

No  records  of  when  station  is  inoperative  and  thus  no  positive 
means  of  ascertaining  whether  data  exists  or  is  missing. 

Some  of  the  data  sheets  have  been  copied  and/or  retyped,  Which 
resulted  in  errors  of  transposition. 

No  information  on  original  data  sheets  except  net  counts  per 
minute,  which  renders  checking  Impossible. 

Data  completely  illegible. 

Jailure  to  follow  the  requested  calibration  instructions  with  re¬ 
spect  to  determining  Geiger  tube  thresholds,  plateaus,  curves,  and  changes  in 
sensitivity  by  comparison  with  standard. 
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Failure  to  a*uce  routine  determinations  of  background. 

Listing  data  in  coda  only  with  no  further  information  on  data 

sheet. 


Reporting  ground  filter  paper  readings  as  air  filter  paper  read¬ 
ings,  and  vice  versa. 


3.32 


It  la  apparent  that,  although  there  vas  a  relatively  small  per¬ 
centage  of  serious  errors,  it  would  be  worthwhile  to  take  steps  to  reduce  the 
types  of  errors  which  occurred  bb  much  as  possible.  This  can  be  done  primarily 
in  three  ways,  namely  through  the  redesign  of  equipment,  improvements  in  the 
training  of  personnel,  and  revising  the  data  sheets  which  are  provided  for  the 
recording  of  the  data. 

3.321  Saaipasat,  M&asiga 

Equipment  redesign  would  obviate  most  of  the  arithmetical  errors 
and  those  errors  which  were  due  to  Incorrect  usage  of  time  intervale  for  count¬ 
ing.  Thus  this  routine  monitoring  equipment  should  consist  of  a  completely 
automatic  scaler  which  counts  a  predetermined  number  of  Geiger  tube  discharge 
pulses.  This  would  lead  to  a  fixed  statistical  error  for  all  of  the  stations 
and  would  simplify  intercorrelation  of  all  of  the  data.  It  would  also  be 
advantageous  to  design  a  counts  per  minute  clock  which  could  be  attached  to 
this  predetermined  acaler  and  which  would  therefore  yield  a  direct  reading  in¬ 
strument  requiring  no  computations  whatsoever. 

3.322  Training  of  Personnel 

In  general,  the  personnel  who  operated  the  field  stations  during 
the  Titzvllliam  tests  was  completely  satisfactory.  It  is,  therefore,  recom¬ 
mended  for  further  tests  or  for  routine  Burveyance  that  officers  be  used  who 
have  a  background  in  electronics  and  who  have  had  a  course  of  instruction  essen¬ 
tially  Identical  to  that  described  in  Beport  I  of  AT  Contract  W28-099  ac-407. 

It  is  believed,  however,  that  certain  improvements  can  be  made  by  giving  more 
emphasis  to  the  significance  of  the  data  taken.  Bepoated  instructions  should 
be  given  as  to  the  use  of  th8  data  sheets  and  the  coding  method  until  it  becomes 
completely  automatic.  Each  officer  should  be  briefed  as  to  the  inter-relation¬ 
ship  between  GMT  time  and  local  time.  Coding  errors  cen  be  obviated  to  a  con¬ 
siderable  degree  by  repeated  instructions  until  each  officer  receives  100$  on 
tests  of  this  nature. 

3.323  Revision  of  Data  Sheets 

Although  in  theory  the  present  coding  system  is  satisfactory,  it 
has  resulted  in  appreciable  errors  of  transmittal.  It  Is,  therefore,  recommended 
that: 


A  three  digit  coda  still  be  used  but  that 
the  first  digit  represents  the  total  number  of  digits  in 


it  be  changed  such  that 
the  result  and  the  last 
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two  represent  the  first  two  significant  figures,  correctly  rounded  off.  This 
should  eliminate  the  confusion  which  has  resulted  from  subtracting  unity  from 
the  total  number  of  digits. 

Space  be  provided  on.  the  data  sheetB  for  time  and  date  in  local 
as  well  as  GMT  and  for  the  coded  value  to  be  sent. 

Sach  filter  paper  (flight  and  ground)  should  have  written  on  it, 
aside  from  the  filter  paper  number  now  recorded,  a  code  word  for  the  station 
where  it  Is  counted  plus  the  aircraft  number,  if  it  is  a  flight  filter  paper, 

A  space  should  be  provided  on  the  filter  paper  data  sheet  for 
the  portion  of  the  paper  used  for  counting. 

A  space  should  be  added  to  the  flight  data  sheet  for  the  air¬ 
craft  number. 

Net  counts  per  minute  on  the  flight  data  sheets  should  be  coded, 
UBing  the  recommended  altered  code. 


date. 


There  should  be  a  place  on  the  flight  data  sheet  for  the  coded 


The  ceded  net  counting  rate  for  the  standard  sample  used  to 
calibrate  the  wrap-around  counter  should  ho  transmitted,  This  can  he  done  fcy 
making  use  of  sequence  29  of  Me3sageform  2. 


Space  should  be  provided  on  Messtgeform  1  for  the  aircraft  number. 


3- jZU  Procedural  Changes 


Any  time  when  it  is  required  to  count  filter  papers  and  the  station 
is  inoperative,  this  should  be  noted  on  a  fiJtsr  paper  data  sheet,  as  well  as 
the  presently  used  schtne  of  transmitting  it  on  the  Messageform  by  means  of 

fl999n . 

Particular  emphasis  should  be  given  to  instructing  personnel  to  use 
a  continuous  numbering  method  and  to  account  for  each  filter  paper  which  has  been 
exposed.  In  rare  cases  where  the  filter  paper  has  been  mislaid,  it  is  recom¬ 
mended  that  a  blank  filter  paper  with  the  con-iplefce  history  of  the  missing  filter 
paper  written  on  it  be  inserted.  If  at  any  <'•?.«  the  missing  paper  is  found,  the 
blank  paper  should  be  removed.  In  no  case  cr.oild  any  station  be  allowed  to  set 
up  its  own  numbering  system  in  a  haphazard  manner. 

In  order  to  distinguish  between  ground  papers  tmd  air  pe.pers,  it  Is 
recommended  that  following  the  code  and  the  station  where  the  counting  is  taking 
place,  the  letters  "G"  and  “A”,  respectively,  should  be  used  to  designate  the 
type. 


A  regular  report  should  be  supplied  to  all  stations  on  the  types  of 
errors  vhleh  have  been  encountered  by  all  operators  with  advice  as  to  means  of 
elimination. 
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Data  sheetB  should,  he  routinely  inspected  by  the  field  supervisors 
during  their  routine  inspection  tour,  end  all  errors  should  be  pointed  out  to 
the  operator  with  recommendations  for  elinination. 
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4.31  Badlochenlcal  Tleld  Pat  a 


Table  8  la  a  summary  of  all  radiochemical  field  data  and  pertinent 
information  obtained,  on  these  hot  air  filter  papers  and  aircraft  wipings.  All 
fields  were  calculated  by  dividing  the  total  activity  in  a  given  fraction  by  the 
total  leached  activity  obtained  from  the  counting  rate  of  the  leach  aliquot.  An 
inspection  of  this  table  shows  that  all  filters  which  were  analysed  originated 
on  aircraft  45-21833  or  45-21831,  except  filter  paper  number  &-1397  which  origin¬ 
ated  on  45—21823.  Column  711  shows  the  ratio  of  the  leached  activity  to  the 
wrap-around  count  on  half  the  filter  paper  {711  =  71/7);  this  radio  is  a  rough 
index  of  the  efficiency  of  the  leaching  process. 


The  variance  in  the  respective  chemical  yields  of  a  given  fraction 
Is  to  be  noted;  for  example,  the  ash  varies  by  a  factor  of  8.5,  from  a  minimum  of 
4$  to  a  maximum  of  34$.  Other  fractions  show  variations  involving  even  larger 
factors.  Upon  further  examination  of  Table  8,  one  discovers  that  certain  corre- 
ons  do  exist  vhifeh  are  best  explained  by  illustration, _ The  yields  of  the  Sr 


is  abnormal  distribution  ox  activity  among  the  chemical  fraction®  can  be  readily 
atbri'butsd  to  the  fallowing  four  factors:  (1)  the  relatively  low  activity  levels 
of  the  samples  and  the  resultant  low  counting  rates  of  the  separated  fractions; 

(2)  the  absence  of  radiochemical  balance  techniques  which  enable  one  to  determine 
recovery  efficiency  by  taking  as  the  true  radiochemical  yield  the  product  of  the 
apparent  radiochemical  yield  and  the  ratio  of  the  weight8  inactive  carrier 
added  and  recovered;  (3)  the  incomplete  separation  and  purification  of  the  chem¬ 
ical  fractions  (i.e.,  contamination);  and  (4)  the  lack  of  reproducibility  of  the 
leaching  process.  Considering  the  preceding  informatltfn,  it  is  probable  that  no 
significant  differences  exist  in  the  radiochemical  assays  of  these  filter  papers 
and,  more  important,  certainly  none  between  the  aircraft  wipings  and  the  air 
filter  paper.  In  view  of  this  there  is  little  doubt  that  the  artificial  activ¬ 
ity  present  on  the  flight  filter  paper  is  the  result  of  contaminated  aircraft. 


4.32  farther  Proof  of  the  Presence  of  Fission  Product  Activity 


& t Hi 


o 


During  the  J  itsswilliam  operation,  three  chemical  laboratories  were 
maintained  in  the  field  for  the  purpose  of  undertaking  radiochemical  assays  as 
soon  as  practicable  on  both  the  exposed  ground  and  air  filters.  The  methods  of 
analysis  used  and  the  papers  so  analyzed  are  described  is  detail  in  Reports  I 
and  II  of  AT  Contract  ¥38-099  ao405.  and  Resort.  Ill  of  Ag  Contract  W28-099 


in  Report  II  of  AT  Contract  W28-099  ac-40; 


The  details  are  given 


It  is  useful  to  appraise  the  accuracy  with  which  this  Information 
was  attained  during  the  Jltzwllliam  field  operations,  and  it  is  of  interest  to 
evaluate  the  information  which  is  believed  to  be  theoretically  obtainable  follow 
ing  further  research  and  development.  This  section  consists  of  two  main  sub¬ 
sec  tlonB,  one  which  considers  the  former  and  the  other  the  latter. 


5.1  The  Evaluation  and  Accuracy  of  the  Radiochemical  Procedures  Used  Purine 
the  git twill lam  Tecto 


5. 11  Gaseous  Fission  Products 

The  data  in  Heport  1  of  A?  Contract  W28-099  ac-^05  indicate  that 
no  gaseous  fission  products  could  be  found  except  in  the  immediate  vicinity  of 
the  atomic  explosion.  A  consideration  of  the  volume  of  air  that  could  presum¬ 
ably  be  collected  by  this  method  Indicates  that  it  is  not  worthwhile  to  pursue 
this  possible  means  of  collection. 

5.12  Aggregate  Hature  of  the  Tiesion  Product  Activity 
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Unfortunately,  as  men¬ 


tioned  in  Beport  Z  of  ii*  Contract  V28-oy9  ac-4o 


5.2  Evaluation  of  Information  to  be  Obtained  from  a  Radiochemical  Program  Follow 


B 


^ This  section 
contains  a  description  of  the  information  believed  to  be  theoretically  obtainable, 
a  description  of  practical  limitations  to  be  expected,  and  a  number  of  recommenda¬ 
tions  made  on  the  basis  of  these  considerations. 


5.29 


Bgsagaagndattj ona  for  He search  and.  Development  Pertaining  to 
Aftfilygaa  and  Program 

Considerations  of  the  informatio^that^igh^b^eEaeel^  to  be  ob¬ 
tainable  in  theory  from  material  collected atonic 
bomb  blast,  together  with  the  practical  ll»nalIon^Jj!vo^ed^iea^llreetly  to 
the  recommendations  detailed  below. 


5.291  Sac onaaeadat Iona  for  the  Collection  Program 

Since  the  collection  of  material  from  a  blast  is  so  intimately  con¬ 
nected  with  the  requirements  of  the  radiochemical  treatment  of  that  material, 
the  recommendation  is  made  that  these  problems  be  closely  integrated.  The  follow¬ 
ing  aspects  of  collection  should  be  studied  in  detail: 


(a)  A  general  study  should  be  made  of  all  methods  and  techniques 
presently  used  for  the  removal  of  foreign  material  from  gases.,  with  special 
emphasis  on  the  particular  requirements  imposed  by  the  long  range  detection, 
program.  This  includes  the  removal  of  radioactive  substances  from  air  masses 
by  passage  through  suitable  solid  or  liquid  materials,  e.g.  filter  paper,  filter 
mats,  filter  cloth,  liquid  spray,  etc.  The  possibility  of  using  electrostatic 
precipitators  which  are  especially  designed  for  airborne  collection  should  also 
he  investigated. 


The  data  acquired  during  the  yitsvilliam 


(b)  Of  the  methods  and  techniques  studied,  referred  to  above, 
those  which  appear  most  promising  should  bs  mors  carefully  considered,  and  de¬ 
veloped  to  the  nolnt_where_thgy  may  be  used  in  conjunction  with,  or  in  place 
of  filter  papers, 


(c)  A  considerable  effort  should  be  put  into  the  development  of 
a  filter  paper  hatter  suited  to  the  particular  requirements  of  the  long  range 
detection  program  than  the  Chemical  Warfare  paper  Y5  used  in  the  Jitewilliam 
teats.  This  paper  contains  about  4j£  asbestos  which  interferes  considerably  with 


?8 


radiochemical  separations.  The  paper  to  he  level 
specific  properties  such  aa  high  chemical  parity. 


further,  the  paper  de¬ 
velopment  should  he  carried  out  with  a  view  towards  obtaining  sore  desirable 
collection  propertiee,  such  ae  high  collection  efficiency  and  low  pressure  drop 
through  the  paper  at  the  flow  rates  involved. 


(c)  The  filter  paper  housing  attached  to  the  rear  belly  gun  turret 
of  the  £-29 ! ts  in  the  Tltzwilliam  operation  should  be  improved,  as  stated  In  Sec¬ 
tion  3.22,  * 

5.292  Becomnendatiopa  for  a  Particle  Study  ProggftB 

The  discovery  of  particles  on  the  filter  papers  from  the  fitsvilliam 
tests  was  made  late  in  the  course  of  iJ  Contract#  ¥28-099  ac-405  and  ac-407.  This 
aspect  of  the  problem  is  of  sufficient  Import  to  warrant  considerable  further 
study.  Effort  should  be  directed  toward  the  stud?  of  methods  of  isolation  of  the 
particles, 


the  fitsvilliam  tests  it  was  decided  to  limit  the  analytical 


Previous  to  the  testa,  a  tentative  analytical  procedure  was 
in  a  two-week  period  which  was  mainly  based  upon  the  radiochemical  Methods  HHl 


Titzvilliam  operation  these  procedures  were  modified  slightly  as  the  need  for 

_  Detailed  information  pertaining  to  these  pro¬ 
cedures  ie  given  in  Report  I  of  AT  Contract  V2S-099  sc-405. 

It  •should  he  poin 
Ing  the  Pitzwillian  operation, 


5.2931 


discussed  in  Section  5.282, 


-  80  - 


a-  f—  y. 


